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Annotation 

[Text]  The Equipment of Transmission Systems Using Communications Lines 

Handbook 

Given in the handbook are the basic technical data on 
the series produced equipment for the transmission systems 
of trunk, rural and municipal cable and open wire communi- 
cations lines, as well as equipment which has been taken out 
of production, but which still exists on the network in con- 
siderable quantity. The following are indicated for each 
type of equipment: purpose, lines used, electrical charac- 
teristics, specific features of the electrical power supply, 
structural design and equipment complement. 

The handbook is intended for engineering and technical per- 
sonnel engaged in the design, construction and operation of 
long range communications gear, as well as for students in 
the advanced courses at electrical engineering institutes 
and communications technical schools. 

Foreword 

This handbook is essentially a reworked and supplemented publication of the 
book which came out in the "Svyaz"* publishing house in 1966 under the title, 
"Sbornik osnovnykh tekhnicheskikh dannykh apparatury dal*ney svyazi" ["Collec- 
tion of the Main Technical Data for Long Distance Communications Equipment"]. 

Given in the handbook are the main technical data for cable and open wire line 
communications systems, as well as for the auxiliary equipment of the line 
equipment shops of long distance telephone exchanges, communications centers 
and repeater stations (test input, wire broadcasting, measurement, etc). 

- 1 - 



Included in the handbook are data on equipment which is being both series 
produced or prepared for series production and removed from production, hut 
still in wide use on the network. 

The handbook is broken down into sections according to equipment types as a 
function of their purpose. The applications area, type of lines, communica- 
tions system, electrical characteristics, manner of electrical power supply, 
structural design and equipment complement are indicated for each type of 

equipment. 

The handbook was compiled on the basis of plant engineering documentation, 
materials of the Central Scientific Research Institute for Communications, 
Technical Specifications and other documents. 

The equipment prices which are given in the book cannot serve as the basis 
for making estimates, and are only reference data. 

The publication is intended for engineering and technical personnel engaged 
in the design, construction and operation of the equipment for wire communi- 
cations systems. The handbook can also be used by students of electrical 
engineering institutes and communications technical schools. 

The authors consider it their pleasant duty to express their sincere gratitude 
to N.E. Popova and O.P. Pustovoytenko for their valuable notes in reviewing 
and examining the manuscript of the book, as well as to N.A. Grishko for 
making some equipment data more precise. 

Opinions and remarks should be directed to the "Svyaz"' publishing house at 
the following address: Moscow-Tsentr, Chistoprudnyy bul'var, 2. 

Introduction 

To provide for the transmission of all types of information in long distance 
service, provisions are made for the capability of organizing the following: 

— Standard voice frequency channels in a range of 0.3 - 3.4 KHz;. 

— Broadcast channels in a range of 0.05 -7 Khz and 0.03 - 10 KHz; 

 Preliminary group, wideband channels in a range of 12 - 24 KHz; 

— Primary wideband channels in a range of 60 - 108 KHz; 

— Secondary wideband channels in a range of 312 - 552 KHz; 

— Ternary wideband channels in a range of 812 - 2,044 KHz; 

— Television channels, etc. 

The requirements placed on the various high frequency transmission systems 
differ both as regards the number of channels and the electrical parameters. 
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For this reason, bot existing and newly developed high «"J^^SSc. 
systems should meet standard requirements for the organization of long <^tance 
servSe. A standard numeration and designation of the group rou"* a"^- 
neCin high frequency transmission.systems (Tables 1 - 4) hav ;*•«££<> 
duced on the long distance network. The frequency spectra of th^rious HF_ 
transmission systems for open wire and cable trunks^J1^ ^ffoUowing, 
tion on the communications networks, and which are indicated in the toiiowi g, 

are given in Figures 1 - 11. 

TABLE 1. The Primary Groups (60 - 108 KHz) in the Main Spectrum of the 
TABLE    ™*ondary £roup 

P
(312 . 552 mz)  and in the Line Spectrum of 

I    the K-60 System (12 - 252 KHz). 

O603ii*<i>.'iiiie 
1. H nyurpjuH* 

Miirrota ncpunmi. 
2,npeo0p.. am 

CneKTp MJCTOT oc- 
nODiioii nTopni- 

liofi nrynnu. Kin 

MecTOra DTOPHMH. 
.   npco6p., Ktn 
4. _ 

T 

P3-1 nr-i 
PG-2 nr-2 
PG-3 nr-3 
PG-4 nr-4 
PG-5 nr-5 

420 
463 
51C 
564 
612 

3. 312-=-360 
3ti(K-103 
408-:-456 
450-4-504 
504-T-552 

5. 
.limtftiiHH 

cneKip, K:H 

204H-252 
. 156-^204 

10SH-15C 
6CH-108 
12-K)0 

Note: Within each primary group (60 - 108 KHz)  the «*^8 J^jf^* 
in order from the 1st to the 12th. In this case, the 108 KHz J»" 
iidual carrier frequency corresponds to the first channel, while the 
64 KHz frequency corresponds to the 12th channel. 

Key: 1. Designation and numeration of the primary groups; 
2. Primary conversion frequency, KHz; 
3. Frequency spectrum of the main secondary group, KHz; 
4. Secondary conversion frequency, KHz; 
5. Line spectrum, KHz. 

TABLE 2. The Primary Groups (60 - 108 KHz) in the Line Spectrum of the 
K-24, K-24-2 and BK-24 Systems (12 - 108 KHz;. 

.    06oiiia<Kiiiic   ii liyMopa- 
1. n.:» iK'puiimiux   rpyim 

PG-4 nr-4 
PG-5 nr-5 

MacTOTü iipco6i>a30B«timi 
2 *«< 

JlHUCl'lllUft cncKTp 

3.   "'« 

120 

60-J-108 
12-T-60 

Key:  1. Designation and numeration of the primary groups; 
2. Conversion frequency, KHz; 
3. Line spectrum, KHz. 
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TABLE 3. The Secondary Groups C312 - 552 KHz) In the Line Spectrum of 
the K-300 System (60 - 1,300 KHz), 

,   O&ojnaiciiHO   H iiyucpa- 
lo urn BTopii'iuux   rpynn 

0 Micro ia  npcoGpaaoua- 
£• • HUH, Km 

vff-i BIM 
VG-2 Br-2 
VG-3 Br-3 

VG-4 Br-4 

VG-5 Br-5 

3JlHIICflllMH  CIlCKTp 
• Kllf 

60-4-300 
312-4-552 
561-4-801 
812-7-1032 

lOtJÖ-r-1300 

Key: 1. Designation and numeration of the secondary groups; 
2. Conversion frequency, KHz; 
3. Line spectrum, KHz. 

TABLE 4. The Secondary and Ternary Groups in the Line Spectrum of the 
K-1920 System for Radio Relay Links and Coaxial Cable 

1, 
Oöo^naiciiHC H 
iiyucpauHi »TO- 

pH<illUX  II TPCTHM- 
iiux rpynn 

VG-0 or-0 
VG-2 Br-2 
VG-3 Br-3 
VG-4 Br-i 
VG-5 Br"5 

v^B
B
r

r:7
G 

Br-8 
TG-I Tr-i 

TG-2 Tr-2 
TG-3 Tr-3 
TG-4 'rr-t 
TG-5 Tr-5 
TG-6™ 

2. 
Macxota npcoGpaoo- 

uamm, xm 

564 
0 

1116 
1364 
1612 
iseo 
2103 
2356 

0 

4152 
5448 
6744 
80-10 
9336 

3 ,     /IiiiicfuiiJC cnCKtpu ciiCTCMU K-1920, K:H 

4. no PP/1 

00-4-252 
312-4-552 
564-4-801 
812-4-1052 

1060-=-1300 
1308-4-1513 
1556-4-1795 
1804-4-2014 
(812-4-20 H) +■ 

■f (60-4- 804) ■ 
2103-4-3310 
3101-4 4035 

. 4700-4-5932 
5996-4-7228 
7292-4-8524. 

no   K03Kcii.rn.no My 
5.        Ka6c.no 

312-4-552 
564-^-801 
812-4-1052 

1060-4-1300' 
1308-4-1548 
1550-4-1796 
1804-4-2044 
(812-4-2014) 

+ (312-4-801) 
2103-5-3310 
3101-4-403!) 
4700-4-5932 

.   5996-4-7228 
7292-4-8524 

Notes: 1. Each ternary group consists of five secondary groups (VG-4 — VG-8). 
2. The K-1920 system has two secondary groups in addition (VG-2, VG-3). 
3. The K-1920 system for a radio relay link has one more supplemental 

group (VG-0), and consists of eight secondary groups. 
4. The zero secondary group for a radio relay link (in the 60 - 252 KHz 

spectrum) consists of four primary groups (48 channels). 
Key: 1. Designation and numeration of the secondary and ternary groups; 

2. Conversion frequency, KHz; 
3. The line spectra of the K-1920 system, KHz; 
4. Via a radio relay link; 
5. Via a coaxial cable. 
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The most diverse types of information will be transmitted on the long distance 
communications network. For this reason, in selecting a transmission system 
for one route or another, as well as when evaluating the capability of carry- 
ing information of the specified form and volume on already existing communi- 
cations lines, it is necessary to know the maximum permissible number of chan- 
nels which can be engaged when transmitting various types of information in 
the group and line channels of the transmission systems. 

Given in Tables 5-10 are the variants of the loading of group channels and 
transmission systems having different numbers of channels. 

TABLE 5. Variants of the Maximum Permissible Loading for 300^Channel Groups 
in Systems with 300 - 2,700 Channels (with the Exception of the 
K-1920 System). 

HiHMCiiouamic 
KUIIUIOO 

1. 

Form of the 
Hin HiKjiopMamiH 

Information 

CpejUISR HOIUHOCTh 
2        ■ K8H«e 

Micro 
MKnm 

watts 

. Teflci])OiinpoBaiiiie 
Ho  

Voice 
Frequency 

ToiiajibHofi 
MacTOiw 

ToiiaflbHoe   Tejierpa<pK- 
5o ponamie MM 

32 

Nepers 

MlKCHMUbHI*    MOW- 
3      HOCTb ■ MHMC 

Micro] 
watts]Nepers 

—1,73 2220 

135 -1,0 

OoTOTcnerpacfrnpoBamie 
6. MM  FM 

AM  AM 

100 
360 

(1000 cp. 
Mom. 3a 

(15b   MHII.) 

— 1,15 
-0,5 

0 

2220 

HepcÄa'ia jaiuiux 
50     |   —1,5 

100     I   —1.15 

ti'n>i.';;n;!OMH3ii 
g.  r.u.ioca Tpcx 

<;::i.n.ir>n  ri 
Bcuiuine 
Broadcast 

9   llpc.'U'pynnonofi rioppA.Tia flanHfaix 
-12,1  

CM. 
16. npiiM. 5 

96 

3.O.   liCpBII'UIUfl 
ricpcn.Tin ,iaiiiii)ix twin 

^ß^epcÄJ'n i33eT 

11.   I» rop;i*i:iun     '      r 
h / licpc.lii';«!     M3CT 

384 

1020 

-1.17 

—0,5 

0,33 

200 
1000 

8000 

350 

1000 

2720 

0,4 

0,4 

—0.8 
0 

125  ,       -1,04 
250 I       —0,69 

1,04 

—0,5 

0.5 
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TABLE 5 [Continued] 

1 
t 

Kojimecrao KIHMOB TOHUUHOD <MCTOTH MA» fruwwux 
1 -j                BipHOHios aarpysxH 

npearpyn- 
noBbte 

nepi 4>iiiue     BTOpHiau« 

afTT  Sornndarv 
I II ill IV 18. 

% K-BO "h K-*q % K-00 % K-SO % K-BO %     1   K-»° % K-IO 

4. 

5. 

66,7 
(19) 

200 84.8 
(19) 
254 77,1 

(19) 
231 54,8 

(19) 
164 

(19) U9; (If) 

2,2 7 2.2 7 2,2 7 2.2 7 — 

6, 
FM 
AM 1 7 1 3 

1 3 l 3 

7. 28 84 
10 30 \T,7 53 

40 120 
— 

—   — — — 

3. 2 6 2 6 2 6 2 6 — — ■ — — — — 

9. 

10 I 

100 25 —   

11. .—■ 
100 5 

Notes: 1. For systems with 300 - 2,700 channels (with the exception of the 
K-1920 system, the average design power is 50 microwatts for one 
channel at the point of the relative zero level; 

2. For systems with more than 2,700 channels, the average design power 
for the information signals being transmitted, referenced to one 
voice frequency channel, should be no less than 40 microwatts; 

3. The maximum permissible number of voice frequency channels, engaged 
with the transmission of different types of information in the 
K-1920 system, is given in Table 10; 

4. For groups and systems with 300 channels, the maximum average power 
for an hour is 15 milliwatts (1.3 Nepers) and 19 milliwatts (1.5 
Nepers) for a minute, at the point of the relative zero level. 

5. The average broadcast signal power level at the point of the .relative 
zero level is: for an hour, 923 microwatts (-0.04 Nepers); for a 
minute, 2,230 microwatts (0.4 Nepers); and for a second, 4,500 micro- 
watts (0.75 Nepers). 

Key: 1. Designation of the channels; 
2. Average power in a channel; 
.3. Maximum power in a channel; 
4. Telephony; 
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[Key to Table 5, continued]: 

5. Audio frequency FM telegraphy; 
6. Facsimile; 
7. Data transmission; 
8. Combined passband of three voice frequency channels; 
9. Pre-group; 

10. Primary; 
11. Secondary; 
12. Data transmission; 
13. Data transmission or newspaper transmission; 
14. " 
15. (1,000 is the average power for a minute); 
16. See note 5; 
17. Number of voice frequency channels for the different loading 

variants; 
18. Pre-group; 
19. Number. 

In the "average power in a channel" column of these tables, the average sig- 
nal power is given referenced to the point of the zero relative level. In- 
dicated in the "maximum power" column is the permissible maximum power (ef- 
fective value) of the signal. The average 'power of a facsimile signal with 
AM and FM is given in the table for the period of an hour, while given in 
parentheses is the maximum possible average AM facsimile power over a minute. 

In determining the permissible loading on any 12, 60 and 300 channel groups, 
to be taken into account is the fact that the overall loading of the groups 
of a higher order and the line channels of the transmission system as a whole 
does not exceed the permissible value. Where it is necessary to load group 
channels or a transmission system in a variant other than that given in the 
tables shown here, to be taken into account is the fact that for a voice fre- 
quency channel, and primary and secondary channels, the average value of the 
signal powers were derived by working from the MKTT [International Committee 
on Telephony and Telegraphy] recommendations (G = 222), which establish the 
average powers of multichannel signals used in the calculations for multi- 
channel systems. These power values do not characterize the signal powers 
of an individual subscriber, but are the average design figures for the power 
in a channel, characteristic for a group in 12, 60, 300 and more channels 
when transmitting telephone information through them. For this reason, the 
average signal power indicated in a table for one telephone transmission for 
the pre-group (600 microwatts), primary (179 microwatts) and secondary (66.7 
microwatts) channels in HF systems where the number of channels is less than 
240 cannot be used as the design figure in determining the number of channels 
for another type of information, even if the magnitude of the average power 
of this type of information coincides with the telephone transmission signal 
power. 
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TABLE 6. Variants of the Maximum Permissible Loading for Groups and 
Systems with 60 Channels 

IIlllMCIIO- 
M1IIIC 

Kmimoa 

1. 

Form  of   ttut    COCJHM nom- 
»ocrt. ii Kimine 

[ina HihtiopwamiH 

Information1 

2. 

Micro 
MKam 
watts 

Voice 
Frequency 

Tou.i.ib- 
noii 

'JCCTOTH 

Tcicijioiiiipo- 
4#   Daune 

5 Toiiaauiioc 
Tc.ierpai|uipo- 
Bamic MM 

66.7 

135 

3. 

MOKCllMUhH. 
uomnncTb o 

KOICHIC 

not    ' Mltn~\   not 
Nep.lwattj Nep 

KOJWICCTBO    KailJLlOB 

17 . DapHaUTOD 

I II III 

%     !K-no  % k-oo  % IK-DO 

—1,35 

-1,0 

2220 

2220 

0.4 

0,4 

asp 
65     39 60 

23,3 

«J'OTOTc.icrpa- 
ij'iiponaHuc HM 
6. AM 

(15i 

EMIOO 
ÜM3G0 

(1000 
op. KOI«. 
aa Mini.) 

—1,15 
-0.5 

200 
1000 

-0,3 
0 

nepeaaia 
• • aamibix 

8. 
Oöieaii- 

iieifiian no- 
.loca Tpex 

Ka::n:ion 
t'i 

Bemanne 
Broadcast 

50 
100 

-1.5 
-1,15 

125 
250 

—1,04 
—0.69 

CM. npiiM. 4 

16. 
sooo 1,01 

1,7 

14 

10 

30 

19 
36 

18 

50 
119 
30 

50 30 

10 

IIpc-i- 
ric'pcia'ia 4    ipvn- 

' »oiioii   12. ™'"">* 96 -1.17 350 

ilcprüin- 
1'),     liMÜ 

rr     13« 
IIIJX IIJIII ncpe- 

;i'a'ia rancr 384 —0,5 

-, JjTGpll'I- 
J-1-ii;.:ii 

14. 
ricpc.ia^a ,ian- 

II 1.1 X IIJIII ncpc- 

;ia'ia ra.ici 1020 0,33 

1000 

-0,5 

27:>o 0,5 

Notes: 1. For the K-1920 system, the maximum average power in the 60-channel 
group should not exceed 6.0 mw (0.9 Np) over an hour, and 8.0 mw 
(1.04 Np) over a minute. 

2. For the existing K-60 and K-60p [transistorized] systems for multi- 
plexing a balanced cable, the transmission of broadcast programs is 
permitted in any two of three primary groups (3, 4, and 5).  In this 
case, to assure the crosstalk isolation of systems operating in 
parallel, the pairs should be specially chosen. The number of 
broadcast channels organized in primary groups of the same designa- 
tion as those of parallel operating systems on the same cable 
should not exceed four for MKSB 4x4 and MKSB 7x4 cables. 
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[TABLE 6, continued] 

TOiinibiiofl MacTOTM nun paiJ 

sarpyami     .!•• 

HMIIMX 18.        , 
ripcirpyn- 

nouuc 

rimary 
flCpDHMIIMC 

Secondary 
DTOpiimiue 

IV V VI VII 

%         K-DO ■ lb K-DO %         K-HO %      K-no %      K-no «fc    | K-IIO %            K-BO 

05 » 65 
19. 
39 

19, 19. 
50     30 

19. 19. 
  

19. 
-   (A) 

(5) 

30 18 26,7 16 

1 (6) 
8,3 5 - m 

5 3 3,3 2   

i" — — 100 60 
11,7 

I — 

i- 5 3 

Broadcast 

(9)   (12 

— — 
1 

— — — — 100 20   — — T" 

! 1 i 

Xio)(i: 
|._ 

1 

— 1 - — — — — — 100 5 — — 

i 1 
(ii) a- 

I     - 
100 i_ 

[Notes to Table 6, continued]: 

3. For 60-channel balanced cable systems, the average power being trans- 
mitted in the wideband secondary channel should be reduced down to 
384 microwatts, in view of the inadequate crosstalk isolation between 
the cable pairs. 

4. The average broadcast signal power level at the point of the relative 
zero level is: for an hour, 923 microwatts (0.04 Np); for a minute, 
2,230 microwatts (0.4 Np), and for one second, 4,500 microwatts (0.75 Np). 
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[Key to Table 6]: 

1. Designation of the channels; 
2. Average power in a channel; 
3. Maximum power In a channel; 
4. Telephony; 
5. Audio frequency FM telegraphy; 
6. Facsimile; 
7. Data transmission; 
8. Combined passband of three voice frequency channels; 
9. Pre-group; 

10. Primary; 
11. Secondary; 
12. Data transmission; 

13, 14. Data transmission or newspaper transmission; 
15. (1,000 [uw] is the average power for a minute); 
16. See note 4; 
17. Number of voice frequency channels for the different loading 

variants; 
18. Pre-group; 
19. Number. 

In terms of its function, long distance communications equipment is broken 
down into the following: 

— Input, test and switching equipment; 

— Transmission system equipment; 

— Low frequency amplifying equipment; 

— Broadcast equipment; 

 . Auxiliary; 

— Measurement. 

While transmission equipment with a small number of channels (up to 12 channels') 
has been developed as regards its structural design and equipment complement, 
it is not being developed individually for each system, and for multichannel 
systems with more than 12 channels, the individual equipment, the primary and 
secondary conversion equipment, as well as the generator equipment, as noted 
above, are being developed, taking into account the standardization of the 
common components. For this reason, given in ths handbook are the main tech- 
nical data for this equipment in the individual sections, to which a reference 
is given when considering the equipment package for multichannel system trans- 
mission equipment. 

All of the channel generating and auxiliary equipment is housed in special rooms, 
line equipment shops (or rooms), LATs. Depending on the type of circuits brought 
into them, LATs's are broken down into open wire, cable and mixed types. 
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TABLE 7. Variants of the Maximum Permissible Loading for Groups and Systems 
with 12 Channels 

Form of 
Una 

KHrj'OpMailHH 

Informatio 

CpCAHXa  HOUlHOCTt 
2      B   KtlltWC 

MaKCHMUfcHI« 
-    MOUlllOCTk 
Ja o Kaiituie 

KOJIHleCTBO KIHMOB 

i c             paajiHtiiux 

Kariuoo licro- 
MKem 

n watts 

Micro 

Z f «ft Uf 
1 II 

l. %          K-BO %    |  K-BO 

Te^erjioiiH- 
4. ponaiine 179 -0,86 2220 0.4 

■ 

66,7 "»• 75 
16. 

9 

Voice 

5 Joun^hiioe 
TejicrpaiJiH- 

pooamie MM 

135 -1,0 2220 0.4 8.3 1 16.7 2 

TOHflJIbHOH" 
«jaCTOTW 

Frequency 

^OTOTCfle- 
rpa<jnipooa- 

uite MM F 
AM A 

(13 

i   100 
i   3G0 

(1000 
Cp. MOUl. 

) aa MUH.) 

-1,15 
—0,5 

0 

200 
1000 

—0.8 
0 

— — 
8,3 1 

riepe,aa>4a 
7.  Aaiuibix 

50 
100 

-1.5 
—1.15 

125 
250 

—1,04 
-0,69 

'— 
_ 

OCn.eai4HeH- 
g     Han nanocn 

* TpeX   KHha/lOB 
Bemanne 

broadcast 

CM. npiiM. 1 

14. 

6000 1,04 25 3 — — 

npearpyn- 
9# nouou 

nepe.iaia 
Jl  AailllMX 96 -1.17 350 -0,5 — — — — 

nepBimHMii 

.10. 

ricpuaMa 
aai;iu.i.\ IIJIH 

nepeaawa 
120ra3eT 

384 —0,5 1000 0 — — — —. 

Notes: 1. The average broadcast signal power level at the point of the 
relative zero level is: for an hour, 923 microwatts (0.04 Np); 
for a minute, 2,230 microwatts (0.4 Np); and for a second, 4,500 

: microwatts (0.75 Np). 

2. The maximum average power is 3.0 mw (0.55 Np) for an hour, and 
4.0 mw (0.7 Np) for a minute at the point of the relative zero level. 

Key: 1. Designation of the channels; 
2. Average power in a channel; 
3. Maximum power in a channel; 
4. Telephony; 
5. Audio frequency FM telegraphy; 
6. Facsimile; 
7. Data transmission; 
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[TABLE 7, continued] 

TOlliUIHIOft <UCT01U *•■ 

oapHiHTOi sarpyJKH 15. 
npeirpynnoiu« 

'      17. 

nepsiMHue 

III IV V Primary   . 

*          t    K-BO %    i   «-»o 1 %    I K-BO •k K-BO *   1    "•" 
SO H- — 16. 50 6. 16. — — — ■■.~  (4) 

50 6 — — — ~  (5) 

— — 
— 

— 8,3 1 ~_ — _ . • •— 

(6) 
-FM 
-AM 

— 
i, 

100 2 
41,7 5 — — — — Z  (7) 

— — • — — -   (8) 

— 100 4 — — "(9) 

— — ' — 100 1 ~(10) 

[Key to Table 7, continued]: 

8. The combined passband of three voice frequency channels; 
9. Pre-group; 

10. Primary; 
11. Data transmission; 
12. Data transmission or newspaper transmission; 
13. (1,000 [pw] is the average power for a minute); 
14. See note 1; 
15. Number of voice frequency channels for the different loading 

variants; 
16. Number; 
17. Pre-group. 
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TABLE 8. Variants of the Maximum Permissible Loading for Groups and Systems 
with Three Channels. 

HaiiMCiio- 
Baiitic 

ktllMOt 

1. 

Form of the 
I1M IIIH|iOpMaUHII 

Information 

Cpcama MOiuiiocTb 
u KSIIUC 

2. 

Voice 
Frequency 

ToiiaJibiioii 
«laCTOTU 

 F. 
Tejic|>oniipouniiHe 

licro- 
MKtm 

sattfi. 

Tona.ibnoc    Tejierpa- 
(Jiiipouainie lIM 

6_* 
<J>OTOTe;ierpaimpoBa' 
7.H»e MM FM 

'       AM AM 

600 

135 

Hicrc 
MK0m_ 

.Neper* watt 

2220 

MSKCHMiUbllM 
MOIIlllOCTb 

3: 
II K.1IIMC 

-0.25 

ffi ep 

0.4 

-1.0 

100 

3G0 
(1000 

cp. MOW 
^.0^33   MI1H.) 

—1.15 

—0,5 

0 

2220 

200 

1000 

ricpCA-Tja ä.IHIIUX 

9. 
50 

100 
-1.5 
-1.15 

10    npcarpyn- i Hepe/iata aaiiHUx 96 -1.17 

125 
250 

0,4 

-0,8 

0 

KO.IHHCCTiO 

4. 

100 

350 

-1.01    - 
—0.69    — 

-0.5      - 

K-DO 

"TTJ 

[TABLE 8,  continued]: 

M„uo» TOHUM.OA   «acTOTU M« paw-MHUx DapH.uTOo aarpyaKH 

4. 

ii 

\     I  K-DO 

33 1 

67 

111 

% «-DO 

IV 

% *-»° 
11* 1    rn —     -67 

u. }' 
% K-»0 

VI 

% K-BO 

Vll 

% K-DO 

33 H" 67 67 

npurpynnoBue 

Pregroup 

33 67 

33 

33 

  

100 

\ K-»0 

100 

- (5) 

- (6) 

— FM 

— AM 
(7) 

(9) 

1     (9) (10) 

Note: The maximum average power is 2.7 mw (0.51 Np) over an hour, and 3.5 mw 
(0.65 Np) over a minute at the point of the relative zero level. 

Key: 1. Designation of the channels; 
2. Average power in a channel; 
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[Key to Table 8, continued]: 

3. Maximum power in a channel; 
4. Number of voice frequency channels for the different loading 

variants; 
5. Telephony; 
6. Audio frequency FM telegraphy; 
7. Facsimile; 
8. (1,000 is the average power for a minute); 
9. Data transmission; 

10. Pre-group. 

In terms of their functional purpose, there are the following types of 
LATs [Line equipment shops]: 

— Terminal network stations for cable and open-wire communications lines; 

— Terminal and through-working network junctions; 

— Attended repeater stations of transmission systems. 

Moreover, part of the channel generating equipment can be installed at terminal 
(ORS) and junction (URS) stations of radio relay links*. 

For purposes of improving the operation of the system, substantial changes 
have been introduced into the construction principles of line equipment shops 
in accordance with a decree of the USSR Ministry of Communications, where these 
changes reduce basically to the fact that line equipment shops are broken down 
into two main services: the equipment service for high frequency channels 
(ST-LATs), and channel service (SK-LATs). 

Housed in the ST-LATs is the line channel equipment (including the entrance 
units), the primary, secondary and ternary conversion equipment with its 
generator equipment, as well as the auxiliary equipment.  Housed in the SK-LATs 
is the individual conversion equipment, the low frequency amplifier equipment, 
broadcast equipment, test and switching equipment, as well as the auxiliary 
gear. For large scale line equipment shops, the ST-LATs and SK-LATs services 
are, as a rule, housed in separate adjacent rooms. 

The equipment is installed in the LATs in parallel,rows, perpendicular to the 
main passageway. Depending on the width of the LATs room, the rows are arranged 
along one or both sides of the main passageway. Two main types of equipment, 
intended for installation in the LATs of attended stations, are produced, 
according to its structural design: 

— In frames made of channel or angle steel with two-sided or one-sided 

* The basic principles for the design and installation of line equipment shops • 
are set forth in TU [Technical Specifications] 324-60 of the USSR Ministry 
of Communications and the "Ukazaniya po montazhu stantsionnogo oborudovaniya 
mezhdugorodnoy provodnoy svyazi, ch. I. Lineyno-apparatnyye tsekha" ["Instruc- 
tions for the Installation of Long Distance Wire Communications Station Equip- 
ment. Part I. Line Equipment Shops"], Svyaz* Publishers, 1964. 
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placement of the boards, and internal rack wiring, which is brought out to 
terminals installed in the upper part of the racks or directly to the boards. 
The height of such racks is 2,500 mm, the width is 650 mm or 530 mm, and the 
depth from 250 to 500 mm, depending on the type of equipment; 

— In frames of a special bent profile, 2,600 mm high, 650 mm wide and 250 mm 
deep (the so-called base structure). Besides the mainframe with a height of 
2,600 mm, frames are authorized with dimensions of 1/2, 1/3 and 1/4 the main 
height. Equipment of this structural design has one-sided placement of the 
panels with a blank rear wall. The intrarack wiring is accomplished along the 
walls and in troughs; the tying of the panels and blocks into the troughs is 
realized by means of notched blocks. 

TABLE 9. Variants of the Maximum Permissible Loading for Groups and Systems 
with 120 Channels. 

HiHMCIIO- 
DIIIH0 

K1HU0U 

Form of  the 

Dlkl  HIH|>0PM4IIHH 

Information 

Cpcail««  MOUlHOCTk 
B  K1NJJI0 

2. 

Voice 
Frequency 

TonaJibiioii 
MOCTOTU 

T<yie4)oiiHpooüiiiie 50,0        —1.5   I 2220 

ToiiaflMioe    Te.ierpa- 
c (JmpoisauHe MM 

135 -1.0 

<t>oTOTC.ieroaijmpona- 
7.mie MM'FM 

(8) 

100 

3f)0 
(1000 cp. 

MOIIUI. 
aa MUH.) 

-1.15 

—0,5 

0 

rieneaaia aaiiHuix 50 
9. 100 

-1,5 
-1.15 

MaKCMMUikiita 
MOUlHOCTk 

3. 

KMHICCTOO 

4. 

I 

0.4 57,5 

2220 0.4 

200 

1000 

—0,8 

0 

3.3 

2,5 

06-oeAwiP»- - 
■\ Q    Han noJioca j Bemanne 

*Tpex juHa/ioii [Broadcast 
CM.   npiiM. 1 

15. 

125 
250 

—1,01 
-0,69 

8000 1,04 

31.6 

Ilpcarpyn- 
11 •     noBofi 

IlepejiaMa MUH MX 9G -1.17 350 -0,5 j   — 

12.' 
'kncpBH1HHÜ riepeA3Ma      iaHHbix 

14 Mil nepeaasa ra3eT 
384 —0,5 1000 

13. 
BTOpHIHUi) riepoAaia aamiux     1    1920    I    0,33 

14 min nepeaasa' ra3eT I 
2720 0.5 

69 

38 

Notes: 1. The average broadcast signal power level at the point of the relative 
zero level is: for an hour, 923 microwatts(-0.04 Np); for a minute, 
2,230 microwatts (0.4 Np); and for one second, 4,500 microwatts 
(0.75 Np). 
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TABLE 9, [continued]: 

I ( 
t 
f 
1 

KIIIIUOB  TOIIUIfcllOA 
oapiiaiiTOi 3irpy3k« 

laCTOTM AH« 

4. 
pa.ijHimiux I'rinary 

npenrpyn-     nep»Hqime 
noiHC 

Pregroui 

RTopmHue 

II in IV V Secondary 
%    | K.no %     j  K-1IO % K-UO %     1   K-BO % K-BO %    1   K-BO %     |   n-no 

c -,)75 90 55 66 75 90 65,1 78 | 

c i<P 4 — — 15 18 

.|c 
16,7 20 8,4 10 3,3 4 -   F 

( <P — 31,6 38 — — 
31,6 38 

— —. — • 
— 

— — 

! 

1 
5 
Bro 

6 

idea 
5 

St 

6 10 12* 

j 
(11 

_ 1 
)      1 — — — 100 40 — — — — 

1 ai)     1      i" — — — — — ' — 100 10 — — 

1 ü^ — — — — — — — 
1 

— - 100 2 

FM 

[Notes to Table 9, continued]: 

Z.  The maximum average power is 10 mw (1.15 Np) for an hour and 13.5 mw 
(1.3 Np) for a minute at the point of the relative zero level. 

Key: 1. Designation of the channels; 
2. Average power in a channel; 
3. Maximum power in a channel; 
4. Number of voice frequency channels for the different loading 

variants; 
5. Telephony; 
6. Audio frequency FM telegraphy; 
7. Facsimile; 
8. (1,000 is the average power for a minute); 
9. Data transmission; 

10. The combined passband of three voice frequency channels; 
11. Pre-group; 
12. Primary; 
13. Secondary; 
14. Data transmission or newspaper transmission; 

* A provision is made for four simplex broadcast channels for a system 
with a common amplifier. 
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TABLE 10. Variants of the Maximum Permissible Loading for the K-1920 System 

HJMMCHO- 

naiiuoB 
1. 

Voice 

Frequency 
TOHajlMIOH 

laCTOTU 

Form of the 
HlU Hill) OpuaUHM 

Information 

T     ,5- le.iei;ioiiiipoB.iinie 

CpejUIRR UOUMOCTfc 
it Kaiiuc 

2. 
Micro» 

NeSgrs 

32 —1,73 

Tona.'ibiioe   Tcnerpa- 
6.' ijiiipooaime 4M 

135 

^OTOTc.icrpadiiipona- 
_ line MM FM 
7«      AM AM 

      (9)| 
riepejiawa aamiux 

OCi,Cjji.nemi;:H I IkiU.liulC 
J.U.   no.iuca Tpcx   i 

Kai!3Jion Ti i Broadcast 

10J 

360 
(1C0J cp. 
Momn. 3a 

MUM.) 

50 
100 

-1,0 

-1,15 

-0,5 

-1,5 
-1,15 

,,    npc.Tipyn- I ncpe.'i-ma wiinux 
**     noiioii     : i j 

CM. npiiM. 4 
&&& Notfi^ 

96 -1.17 

nepBii'iiiwii [ riepe.ia>i.i    AJIUJUX 
*■'• 'lHii.'in neDO'uma ra.ici 

3*1 

BTcpiiiiiu«! rkpe,vi'ia   iiamiux   I    1920 
*•>•„___ JUiJ'-V1 '"-'PMa'ia ra.ur; 

-0,5 

0,33 

MaxciiMMMiaii 
MCmiiOCIk 

_    U kailMl' 

micro 
Mnom 

satL 
2220 

2220 

200 

1000 

Ken 

Nep. 

4. 
«(MH1CCTBO 

»tpiiajlTOI 

0,4 I   9G 

0.4 

—0,8 

0 

125 
250 

8000 

—1.0-1 
0,09 

2,1 

0.3 

l.Olj   1,6 
I 

350 -0,5 

1000 

2720 0,5 

K-DO 

1845 

40 

30 

Notes: 1. For the K-1920 system, the maximum average power for an hour should 
not exceed 74 mw at the point of the relative zero level. 

2. The maximum average power level of the load of the individual groups 
at the point of the relative zero level should not exceed the follow- 
ing: for a 300-channel group, 12 mw; for a 60-channel group, 6 mw; 
for a 12-channel group, 3 mw. In one 60-channel group, it is per- 
missible to transmit no more than one broadcast program via tripled 
and doubled telephone channels, and in one 300-channel group, no more 
than two broadcast programs. When determining the permissible load 
for any 12, 60 of 300 channel group, one should proceed from the 
fact that the overall load of the groups of a higher order (the 60 
and 300 channel groups), as well as for the line channel as a whole, 
should not exceed 74 mw. 

With the combined transmission of telephone signals and television 
signals, it is permissible to organize no more than five broadcast 
channels simultaneously. 

4. The average, broadcast signal power level at the point of the relative 
zero level is: for one hour, 923 microwatts (-0.04 Np), for a minute, 
2,230 microwatts (0.4 Np); and for a second, 4,500 microwatts 
(0.75 Np). 

3. 
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[TABLE 10, continued]: 

. [iHtioi TOHUMIO» Macroru   un 
sarpysxH 

4. 

pauumuux 
npcirpyn-        ricpBimiiue 

noBuc 

Pregroup Primary 

BropH<iHuc 

ii Ml IV Secondary 

%     |   K-no %           K-00 % K-BO 1i      |    K-00   |      %       |    K-00 t,      \     K-DO 

(5) 91.7 17G2 
> 
92,65 1776 81,5 1567 .   — — — .'. — 

.   1 

(6) 
0.7 13 0,7  1   13 0,7 13 

(7) 

(8) 

(10 

(11 

(13 

(15 

0,05 1 

0,05 1 

0,3 5 -FM 

5.95 j  114 1 100 
15,9 j 305  1   — —     -""- -— 

) 1.6 |   30 
1 

1,6  1   30 
1 

1,6  |   30 
i 

"     1      - j 

> - — — — —   |   —   |  100  j  «40 '  — — I" — 

1(14) 
— 

1 
— — i -— | — i loo 

.   I.I     i 
160 

1 
— 

urn ■• 1 

100 j    32 

Key: 1. Designation of the channels; 
2. Average power in a channel; 
3. Maximum power in a channel; 
4. Number of voice frequency channels for the different load 

variants; 
5. Telephony; 
6. Audio frequency FM telegraphy; 
7. Facsimile; 
8. Data transmission; 
9. (1,000 is the average power for a minute); 

10. The combined passband of three voice frequency channels; 

11. Pre-group; 
12. Data transmission; 
13. Primary; • 
14. Data transmission or newspaper transmission; 

15. Secondary. 

Racks of this design can be installed in twin rows with their backs to each 

other, or directly against a wall. 
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At the present time, the base structure has been modernized, taking into ac- 
count the requirements of the CCITT and the CEMA. The overall dimensions of 
the new base structure are 2,600 x 600 x 225 mm. 

The structural design of the equipment for unattended repeater points (NUP) 
is individual for each multiplex system and is designed for housing the equip- 
ment either in underground metal chambers (of the horizontal or vertical type), 
or in special housings, buried directly in the ground. 

The NUP metal containers of the horizontal and vertical types provide for ac- 
cess into them, by virtue of their dimensions, where this is necessary for the 
servicing personnel. Access to the equipment of an NUP installed in a housing 
which is buried directly in the ground is accomplished from the surface of the 
ground. 

The NUP equipment of the K-24p-2m, K-60p-4 and K-300 types are structurally 
designed in the form of containers (blocks), which are installed in a package 
buried directly in the ground. 

At attended line equipment shops, the securing of the bays to each other in 
rows is accomplished by means of 50 x 50 x 5 angle irons, to which the bay 
frames are fastened with two bolts. The rows of equipment are secured together 
by trunk strips with a cross-section of 30 x 8 mm, which are fitted in the 
corners of the rows in pairs on a rib and secured to it by means of special 
screw clamps. 

Line cables are brought into a line equipment shop and station cables are run 
between the bays using open air metal Channels, which are subdivided into 
row types, arranged over the rows of bays, and trunk types, running perpendi- 
cular to the rows above the bays along the line equipment shop. At the pre- 
sent time, open air channels made of strip steel of a welded construction or 
with movable rods are used for running the cables in line equipment shops. 
The standard dimensions of such channels are set by GOST 13321-67. The width 
of the channels is chosen in accordance with the size of the cable bundle. 
A measurement equipment complex is necessary for the normal operation of long 
distance channels and. equipment, installed in line equipment shops. 

The equipment of attended trunk line stations (OP's, OUP's, etc.) is electri- 
cally powered from local (autonomous) electrical power plants. The equipment 
of unattended stations (NUP's) [unattended repeater stations], as a rule, is 
supplied with electrical power remotely, by means of feeding the appropriate 
voltage via the working pairs of a cable and open wire circuits from the at- 
tended stations. Depending on the communications system and the type of 
equipment, DC or AC sources are used for its electrical power supply. The 
electrical power supply system using direct current for the equipment has 
become the most widespread. At the present time, alternating current elec- 
trical power supply is used on the long distance communications network prac- 
tically only for the K-1920 system. 

For this purpose, the K-1920 system at attended stations on trunks are equipped 
with guaranteed AC plants (three machine sets or other similar equipment), and 
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at the unattended repeater stations, the remote power is fed via the central 
cores of the coaxial pairs of a cable using alternating current at voltages 

up to 2,000 volts. 

The requirements, placed on the electrical power plants for co™nun^ionS
f.. o 

enterprises and the norms for their design are set forth in TU 326-60 of the 
USSR Ministry of Communications. 

The voltage levels fed to the equipment for the electrical power supply depend 
on whether vacuum tubes, semiconductors and other components which require 
electrical power are present in it. 

The levels of these voltages are specified by COST 5237-69 (Tables 11, 12). 

TABLE 11. DC Voltages of the Electrical Power Supplies of Long Distance 
 and Junction Line Transmission Equipment, 

Designation of the 
Equipment and Circuits 

Voltage of the 
Current Source 

in volts 
Nominal Permissible 

Range of 
Variation 

1. Long distance com- 
munications equip- 
ment: 

— Filament circuits     21.2 
for vacuum tube 

20.6 - 21.8 

equipment 

— The same, for plate  206 
circuits2 

200 - 212 

— Supply circuits for   24 
transistorized gear   21.2 

21.6 - 26.4 
20.6 - 21.8 

— Auxiliary circuits    24. 
(signal circuits, etc.) 

21.6 - 26.4 

2. Transmission equip-   60 
men«- of tnunieioal 

58-66 
58 - 641'3 

Permissible Voltage Ripple 
Produced by the Current Source 
in volts, no more than;  
Measured with a  Measured 
VTVM with a mean with a 
square scale     psophometer 

250«10"3/15-10-3 

1.2 

10 
-3 

ATS junction.lines 

3. The same, for rural 
ATS's  60 54 - 72 5 • IP"3 

1 Permitted for equipment developed prior to 1 January 1970; 

2 The permitted pulsation, indicated in the numerator, is measured in a range 
of up to 300 Hz, and in the denominator, in a frequency range of up to 300 

Hz and above; 
3 When the standby power source is switched in, a voltage increase up to 66 

volts is permitted. 

[ATS = Automatic Telephone Exchange] 
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TABLE 12. The Phase Voltages of the Alternating Current (50 Hz) (in Both 
a Single-Phase and a Three-Phase System), Delivered to the 
Equipment. 

Alternating Current 
HCTO'IIIHK ncpcMcmioro TOKI 

Source  

1. 
Nominal 

HOMIIIILlkllOe 

General Service Electrical 
„Power Network 
d.vKipoceTb  oomero  iKwu^ouaiiHH 

CoßcTDCiiiiuic   ycTpoficrua    npoeKTiipo- 
4     sannoj-0 ncpeMemioro tOKa H sae*- 

TpOCTaHUIlfl  lipClIipHflTHfi CUH31I 

HaiipOMiCMHC HCTOMHMKa TOM, « 

220 

127 

220 , 

127 

AOiiycKatMue 
.     H|A-fi0.lU 
•H3Ml'IICH'tn 

3 . flonycKieMHe 

HIIH •MCTOTU, «H 

187*- 242 

108+140 

213+227 

123+131 

48+52 

Key: 1. Voltage of the current sources, volts; 
2. Permissible range of variation; 
3. Permissible range of frequency fluctuation, Hz; 
A. In-house devices for the design alternating current and the electrical 

power plants of communications enterprises. 

f.nu  f, KHz 

Figure 1. 

The generation of the line 
frequency spectrum in the 
V-2 system. 

0.3 3.0 <<M V ?.« >V f, KHz r.iiu 
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Aa^c^rit^gixr 
*.f   7.7 ftf 11,1 I2.S «.7 «.5  Z2.7 23,! 2SJ 27,5 J«7 

10 IS 20 25 30 f.K; 
f,  KHz 

in      - 

zM^^^i'ff^M^ 
4,J   7» 8.3  tf.4 12.3 ISM       18.3 27.* ^?J 2?« W ZS.* 

10 H 20 25 30 f.**u 
KHz 

W 

30 

HS   7.7 8,1 H.1 12.6  15.7      18,5 W22.52$l2S.S 23J 

\ I2niu 114 42« KHZ 

Figure 2. The generation of the line frequency 
spectrum in the V-3-3 (or V-3-3s) system. 

Key: 1. Remote power supply and signaling. 
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Figure 3.  The generation of the line frequency spectrum 
in the V-12-3 system. 

Key: (a) Carrier frequencies of the conversion preliminary 
groups. 
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Figure 4, The generation of the line frequency spectrum 
in the BO-12-2 system (Hungarian Peopled Republic), 
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Figure 5. The generation of the line frequency spectrum 
of the KNK-6s system. 
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Figure 7. The generation of the line frequency spectrum 
of the BK<-24 system (Hungarian People's Republic), 
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Figure 9. The generation of the line frequency spectrum of 
the V-60-S (V-60-E) system (German Democratic Republic), 

- 29 - 



«a 
u 

3 
p. 
0] 

>» 
o 
ß 
a) 
3 
tr 

0) 

4J 

c 
CO 

to 
a. 
§ 
M 
00 

a 

M 

o 
c 
o. 
w 
a) 
u 
<u 
c 
IU 
00 

0) 

H 

0 
60 

- 30 - 



HiU 

lluiicÜHHu encamp cucmenn n-80n 
Sim CUCmCM K-30V.H-1920 W-600 

The K-60p (or K-60) System 

spectrum of the 
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Figure 11»  The generation of the line frequency spectra for the 
K-24, K-60, K-60p, K-300, K-1920 and R-600 systems. 

Key:   1)  The line spectrum of the K-60P system for the K-300, K-1920 
and R-600 systems. 

- 31 - 



SECTION 1." 

Input, Test and Switching Equipment 

1.1. The Input Bay, VS 

Figures 1.1.1. - 1.1.3. 

Purpose: Intended for the connection, switching and operational servicing 
of open wire circuits. 

Capacity: Designed for the connection of 20 physical circuits to the center 
tap of the line transformer of each circuit. 

Equipment Complement: 

4 sets for connecting circuits of nonferrous metals, multiplexed up to 
150 KHz; . 

16 sets for connecting physical circuits, multiplexed up to 60 KHz (or 
unmultiplexed ones); 

20 sets of service jacks; 
20 sets for connecting Plcard telegraph channels; 
8 transfer circuit sets; 
2 transfer circuit sets for telegraph communications; 
5 sets of local battery and municipal telephone exchange service lines; 
6 sets of intra-exchange service lines; 
4 sets of lineman's service lines; 
2 two-wire PVU [intercom-callup units]; 
2 crosstalk measurement units; 
Fuse test and line test board; 
Manual magneto ringer; 
Clock; 
Dial. 

Note: Places are provided in the bay for the mounting of: two cable 
boxes with a capacity of 20 x 2 each; eight bleeder coils, and 
two to four cable couplings. 

Current Consumption: 1.0 amps at 24 volts. In determining the current con- 
sumption, the conventional assumption is the operation of all power supply 
circuits for 4 hours out of a 24 hour day. 

Construction: The rack is built on a frame of steel channels filled with 
panels and blocks on both sides. The height of the table from the floor is 
770 mm with a 500 mm extension out from the rack. The rack dimensions are 
2,500 x 526 x 745 mm, taking the protruding parts into account. 

Weight: 263 kg.   . 

Cost 694 rubles. 
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Figure 1,1.1. The equipment layout in the VS input rack. 

Key: 1. Power supply and signaling panel; 5. Line tester; 
2. Line protection panels; 6. Jackfield; 
3. Fuse test panel; 7. PVU [intercom-callup unit]; 
4. Blank panel; 8. VS [input rack]. 
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Figure 1.1.2. The connection of the circuits and sets in the 
VS [input rack]. 

Key: 1. PiL [line fuse 1]; 
2. P^St [exchange fuse 1]; 
3. Panel of terminal blocks; 
4. The connection of unmultiplexed circuits (16 sets); 
5. The connection of multiplexed circuits (4 sets); 
6. Picard circuits  (20 sets); 
7. Transfer telephone line circuits (8 sets); 
8. Service jacks (20 sets); 
9. Transfer telegraph circuits (2 sets). 
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Wr.w 
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Figure 1.1.3. 

'Lepffe/oJl  
y.* 

The connection of service line sets in the 
VS [input rack]. 

Key: 1. Local battery service lines (5 sets); 
2. Lineman's service lines (A sets); 
3. Panel of input terminal blocks; 
4. Panel of service line relays; 
5. Capacitor panel; 
6. Jackfield; 
7. Kn. MB [local battery pushbutton]; 
8. OVSh [expansion unknown]; 
9. Intercom-callup unit signaling panel; 

10. Intra-exchange service lines (6 sets); 
11. ML [?local line?] pushbutton key; 
12. VL [?internal line?] pushbutton key. 

1.2. The Input-Test Rack, VIS 

Figures 1.2.1. - 1.2.3. 

Purpose: Intended for the connection, switching and operational servicing of 
open wire circuits, as well as commununications channels formed on 
these circuits by any HF systems up to 150 KHz. 

Capacity: Designed for connecting 20 physical circuits, and of them: 4 circuits 
of nonferrous metals and 16 steel circuits, multiplexed up to 60 KHz, 
or unmultiplexed. 
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Equipment Complement: 

4 sets for connecting circuits of nonferrous metals, multiplexed up to 

150 KHz; 
16 sets for connecting physical circuits, multiplexed up to 60 KHz Cor 
unmultiplexed ones); 

40 sets for connecting telephone channels, of them: 20 are channels with 
the capability of DGTS [duplex conference call] transmission; 

16 sets for connecting Picard telegraph channels; 
4 sets for connecting Picard telegraph channels for circuits of nonferrous 
metals, multiplexed up to 150 KHz; 

10 transfer circuit sets; 
6 sets for local battery and municipal telephone exchange service lines; 
2 sets of central battery service lines; 
2 sets of lineman's service lines; 
A neper meter; 
A crosstalk test unit (PIUS); 
A fuse test and line test panel; 
A relay panel; 
A panel with capacitors; 
A panel of fuses and dischargers;. 
Power supply and. signaling panel; 
2 PVU's [intercom-callup units] sets (primary and standby); 
Jackfield; 
Panel with clock; 
16 transformers (600:1,400); 
3 sets for broadcast transmit channels; 
4 sets for two-wire through-working; 
2 protection [fuse] boards; 

Note: Provisions are made for mounting spaces in the rack for the 
following: two cable boxes with a capacity of 20 x 2 each, eight 
bleeder coils, four cable couplings. 

Current Consumption: 1.0 amps at 24 volts, and 0.015 amps at 220 volts. When 
determining the current consumption, the conventional 
assumption is that all power supply circuits operate 
for 10 hours out of a 24 hour day. 

Construction: The rack is designed around a frame of steel channels with 
panels filling both sides. The height of the desk from the 
floor is 770 mm, and it extends 495 mm from the rack. The 
front part of the desk swings out. The rack dimensions are 
2,500 x 526 x 740 mm, taking into account the protruding 
parts. 

Weight: 260 kg. 

Cost: 792 rubles. 
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Figure 1.2.1. External view of 
the VIS input-test rack. 

[Key to Figure 1.2.2]: 

1. Power supply and signaling 
panel; 

2. Protection panel; 
3. Power supply unit control panel; 
A. Neper meter panel; 
5. Fuse and line test panel; 
6. Jackfield; 
7. Intercom-callup unit signal- 

ing panel; 
8. Intercom-callup unit; 
9. Housing; 

10. Blank panel; 
11. VIS [input-test rack]; 
12} Relay panel; 

Figure 1.2.2. The equipment layout in the 
VIS input-test rack. 

13. PIUS [crosstalk test unit]; 
14. Capacitor panel; 
15. Transformer panel. 
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Figure 1.2.3. The connection of circuits and sets in an 
input-test rack. 

Key: 1. PjLi [line 1 fuse 1];  . 
2. P^St [exchange fuse 1]; 
3. Panel of input terminal boards; 
4. The connection of nonmultiplexed circuits (16 sets); 
5. The connection of multiplexed circuits (4 sets); 
6. Line jack; 
7. Exchange jack; 
8. 20 sets without DGTS [duplex conference call] transmission; 
9. 20 sets with DGTS; 

10. Multiplexed circuit Picard channel (four sets); 
11. Key with detente. 
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1.3. The VIS-4 Input-Test Rack (Taken out of Production) 

Figures 1.3.1 - 1.3.2, 

Purpose: Intended for the connection and switching of open wire circuits 
and the high frequency cahnnels formed on them. It is installed 
at rural communications distributing frames. 

Capacity: Designed for connecting 10 open wire circuits, and of them: 4 are 
of nonferrous metals, multiplexed up to 30 KHz, and 6 are steel, 
unmultiplexed (with the capability of expansion up to 12). 

Equipment Complement: 

4 sets for connecting circuits of nonferrous metals, multiplexed up to 
30 KHz; 

6 sets for connecting steel circuits, unmultiplexed (with the capability 
of expansion up to 12); 

5 sets for connecting Picard telegraph channels; 
5 sets for connecting voice frequency (TCh) channels through a trans- 

former; 
6 sets for connecting voice frequency channels without a transformer; 
4 junction line sets; 
2 service line complexes; 
Crosstalk measurement unit; 
Intercom-callup unit; 
Line tester; 
Dial.. 

Current Consumption: 0.25 amps at 24 volts. In determining the current con- 
sumption, it is conventionally assumed that all power 
supply circuits operate for 10 hours out of a 24 hour 
day. 

Note: A BAS-80 battery is required for powering the test line. 

Construction: A rack with boards filling one side. The rack dimensions are 
2,000 x 530 x 150 mm. 

Weight: 110 kg. 
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Figure 1,3,1. The equipment layout in the VIS-4 input-test rack. 

Key: 1. Protection panel; 
2. Panel for the dry battery; 
3. Line tester panel; 
4. Jackfield; 
5. Intercom-callup unit panel; 
6. Panel of input terminal blocks and line transformers; 
7. Blank panel; 
8. VIS-4. 
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1.4. The IS Test Rack (Taken out of Production) 

Figures 1.4.1., 1.4.2. 

Purpose: Intended for performing tests and measurements and substituting 
voice frequency telephone channels, formed on unmultiplexed and 
multiplexed circuits. 

Capacity: Designed for connecting 20 voice frequency channels of multiplexed 
circuits and 20 voice frequency channels of unmultiplexed circuits. 

Equipment Complement: 

20 sets of multiplexed circuit voice frequency channels; 

20 sets of unmultiplexed circuit channels; 

20 four-wire through-working sets; 

5 two-wire through-working sets; 

20 sets for duplex conference call channel transmission; 

5 sets for broadcast channel transmission; 

20 transfer circuit sets; 

3 local battery service line sets; 

2 central battery service line sets; 

2 intercom-callup unit sets (two- and four-wire ones); 

5 intra-exchange service line sets; 

20 transformers (1,400:600); 

Neper meter; 

Loudspeaker; 

Dial; 

Clock. 

Current Consumption: 1.0 amps at 24 volts and 0.015 amps at 220 volts. In 
determining the current consumption, the conventional 
assumption is that all power supply circuits operate 
for 10 hours out of a 24 hour day. 

Construction: The rack is built around a frame of steel channels with-panels 
filling both sides. The height of the desk from the floor is 
770 mm, and extends 500 mm out from the rack. The rack dimen- 
sions are 2,500 x 526 x 745 mm, taking the protruding parts into 
account. »    . 

Weight: 300 kg. 
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Figure 1.4.1. The equipment layout in the IS test rack. 

Key: 1. Power supply and signaling panel; 14. Intercom-callup unit panel; 
2. Panel of terminal blocks;        15. Panel of transformers; 
3. Blank panel; 16. The same; 
4. Loudspeaker; 17. IS [test rack], 
5. Loundspeaker housing; 
6. Panel with clock; 
7. Panel of intercom-callup unit and signaling relays; 
8. Neper meter; 
9. Neper meter housing; 

10. Jackfield; 
11. Housing for the jackfield; 
12. Relay panel; 
13. Signaling and intercom-callup unit panel; 
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Figure 1*4.2. The schematic of the connection of the various 
sets in the test rack. 

Key: 1. Panel of input terminal blocks; 8. 
2. Pushbutton key 3; 9. 
3. LZ [?busy light?]; 
4. PRDi [expansion unknown];     10. 
5. Four-wire intercom-callup unit 11. 

through working; 
6. Four-wire through-working     12. 

jacks (20 sets); 
7. Intercom-callup unit panel; 

Input terminal blocks; 
To the remaining pushbutton 
keys; 
Panel of capacitors; 
Two-wire through-working 
jacks (5 sets); 
Transfer circuits (20 sets). 
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1.5. The IS-2 and IS-4 Type Test Racks 

Figures 1.5.1 - 1.5.3. 

Purpose: They are intended for monitoring and testing two and four-wire voice 
frequency channels, generated in the LATs [line equipment shop], and 
employed for manual, semiautomatic and automatic telephone service 
on cable, open wire and radio relay communications lines. 

Housed in the IS-2 rack are the test instruments and controls. The 
IS-4 rack is a switching rack and is used in conjunction with the 
IS-2 rack. In this case, the IS-4 rack can be employed for switching 
the channels of non-jackcord type long distance telephone offices. 

Equipment Complement: 

The IS-2 Rack: 

2 intercom-callup units (four- and two-wire ones); 
2 blocks for checking semiautomatic channels; 
2 phantom lines; 
2 voice frequency dialing receivers; 
3 blocks of transmit amplifiers and a transition unit [hybrid terminal 

station]; 
3 selective call receiver blocks; 
Trunk service communications block; 
Voice frequency ringing generator at 24 fixed frequencies in a range of 

420 - 3,180 Hz (every 120 Hz). 
6 channel partitioning blocks; 
3 plan through-working blocks; 
2 control and receive blocks; 
Relay block; 
A 500/20 - 1000/20 GTV [voice frequency ringing generator] block; 
A 2100 (1600) GTV block; 
Neper meter; 
UNP-60 psophometric noise meter; 
Amplifier; 
20 transfer lines; 
Protection and signaling block. 

The IS-4 Rack: 

120 sets of four-wire jacks. Each set consists of line and exchange 
receive and transmit jacks for a four-wire channel, a. holding key, 
a disconnect key and transmit and receive jacks for the four-^wire 
input to the IKTN [outgoing voice frequency dialing complex] of a 
long distance exchange of the non-jackcord type; 

Intercom-callup units (two- and four-wire ones) with a dial; 
Control and receive block; 
Test instrument for checking the IKTN complexes. 

Electrical Power Supply: 
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Voltages: 

Relay and signaling circuits 24 volts + 10% 
Amplifier and generator equipment (IS-2)      21.2 volts + 3%        _ 
Test instrument supply circuits 60 volts, -2 volts, +4 volts; 

Current Consumption for the IS-2: 

Relay power supply 4 amperes 
Signaling power supply 1.0 amperes 
Amplifier and generator equipment 0.5 amperes 

Construction: 

The IS-2 and IS-4 racks take the form of a light steel frame, consisting of 
an upper, lower and two side frames, manfactured from n-section steel. The 
rack dimensions are 2,600 x 650 x 700 mm. A small desk with a slide-out 
drawer is installed at a height of 700 mm from the floor. 

Installed in the frame of the IS-2 rack are bottom plates, on which blocks 
are placed having grooves cut in the front or rear. Located in the top part 
of the rack are the input terminals and the panel of fuses for the power supply 
input. Positioned on the sloping panel are the control and receive blocks, 
and the intercom-callup unit. The side and rear walls are covered by plates. 

Installed in the IS-4 rack are blocks with grooves cut in the rear. Located 
on the sloping panel are the control and receive block, the intercom-callup 
unit and the instrument for checking the semiautomatic complexes. For con- 
venience in the wiring and servicing, there are doors on the rear wall. The 
rack is supplied without the wiring. 

Weight: 
IS-2 450 kg 
IS-4 300 kg 
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Figure 1.5.1. The layout of the blocks in the IS-2 test rack. 

Key: 1. Transmit amplifier and transition units; 
2. Doors; 
3. PIV [selective call receiver]; 
A. Transmit amplifier and transition units; 
5. PIV; 
6. PTN [voice frequency dial receiver]; 
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[Key to Figure 1.5.1.    Continued]: 

7. Communications amplifier; 
8. Four-wire line; 
9. GTV [voice frequency ringing generator]; 

10. Protection and signaling; 
11. Plan through-working boards; 
12. Relay block; 
13. Channel partitioning boards; 
14. Psophometric noise meter (UNP-60); 
15. Neper meter; 
16. Semiautomatic check panel; 
17. MSS [trunk service communications] 

block; 
18. Semiautomatic check panel; 
19. PVU [intercom-callup unit]; 
20. Semiautomatic [communications] check 

panels. 
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OiuiuSna. 
Covering. 

Control and 
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•650- 

Figure 1.5.2,    The equipment layout in the IS-4 test rack. 
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Figure 1.5.3.  Schematic of a set of the IS-4 jackfield. 

Key:  1. Outgoing voice frequency dialing complex; 
2. PRD [expansion unknown]; 
3. PRM [expansion unknown]. 

1.6. The IST-M Test—Through-working Rack 

Figures 1.6.1 - 1.6,3. 

Purpose: It is intended for connecting and servicing two- and four-wire 
voice frequency channels, as well as for making two- and four-wire 
through working voice frequency connections and channel transmission 
to other line equipment shop services. 
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Capacity; It is designed for connecting 120 sets 
for voice frequency channels and 20 sets 
for channel transmission in duplex con- 
ference call service. 

Equipment Complement: 

120 sets, each consisting of two jacks, pushbutton 
keys and a signal light; 
20 pushbutton keys for switching the channels in 
duplex conference call service; 

3 sets of local battery service lines; 
2 sets of central battery service lines; 
5 sets of intra-exchange service lines; 

. Neper meter (generator and level indicator); 
2 intercom-callup units, of which one two- and 

four-wire; 
10 line transformers, 1,400:600 ohms, (space is 
set aside for the installation of 10 more units); 

Dial; 
Clock. 

Notes: 1. On special order, a power supply unit can 
be installed which consists of two recti- 
fiers for powering the-rack from the 220 
volt AC main; 

2. In wiring the 120 sets of jacks, the 
factory runs additional wires for the 
capability of rewiring the jacks in place 
for the purpose of organizing four-wire 
plan through-working. 

Figure 1.6.1. An external 
view of the IST-M test— 
through-working rack. 

Current Consumption: 1.0 amps at 24 volts, and 0.015 amps at 220 volts.  In 
determining the current consumption, it is convention- 
ally assumed that all power supply circuits operate for 
15 hours out of a 24 hour day. 

Construction: The rack is built on a frame of steel channels with panels 
filling both sides. The height of the desk from the floor is 
770 mm, and it extends 500 mm out from the rack. The rack 
dimensions are 2,500 x 530 x 745 ram. 

Weight: 280 kg; 

Cost: 956 rubles. 
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Figure 1.6.2. The equipment layout in the IST-M test—through-working rack. 

Key: 1. Power supply and signaling 6. Jackfield; 
panel; 7. Neper meter panel; 

2. Rectifier 1 panel;        8. Intercom-callup unit; 
3. Rectifier 2 panel;        9. Blank panel; 
4. Blank panel; 10. 1ST»« [test—through-working rack], 
5. Panel with clock; 
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Schematic for the connection of circuits and sets in the 
IST-M. 

8, Transmit; 
9. Intercom-callup unit; 

10. Four-wire permanent through- 
working; 

11. Four-wire temporary through- 
working set; 

12. Pushbutton key; 
13, 20 sets of transformers; 
14, DGTS [duplex conference call] keys (20 sets). 

Figure 1.6,3. 

Key: 1. Panel of input terminal blocks; 
2. SL [?signal light?]; 
3. GS [exchange jack]; 
4. GL [line jack]; 
5. To each 6 sets; 
6. Channel jacks (120 sets); 
7. Receive; 
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1.7. The PSP Intermediate Switching Rack 

Figures 1.7.1. - 1.7.7. 

Purpose: It is intended for switching the voice frequency channels of line 
equipment shops of long distance telephone exchanges and communi- 
cations centers. 

Capacity: 

The PSP rack is produced in two variants: 

— For 600 6-wire cross-connections without the relay and attenuator pad 
panels; 

— For 480 6-wire cross-connections with the relay and 0.5, 1.5 and 2.0 neper 
attenuator pad panels. 

Prior to modernization, industry also produced the PSP racks in two variants, 
but with the following complement: 

— For 600 4-wire cross-connections without the relay and attenuator pad 
panels; 

— For 480 4-wire cross connections with the relay and 0.3 neper attenuator 
pad panels. 

Given below is the equipment complement for the modernized PSP rack. 

Equipment Complement of the Racks: 

PSP-0. A rack of 600 6-wire cross-connection fields, on which 30 terminal 
blocks each of 20 x 6 terminals are located at the exchange and line 
ends. The terminal blocks are numbered from the top downward, begin- 
ning with the left row for the exchange end, and with the right row 

• for the line end. 

PSP-2. A rack of.480 6-wire cross-connection fields, on which 24 terminal 
blocks each of 20 x 6 terminals are located at the exchange and line 
ends. Located at the exchange end are two relay and attenuator pad 
panels of the PRU-1 and PRU-2 types (one panel of each type). 

PSP-4. A rack of 480 6-wire cross-connection fields, on which 24 terminal 
blocks each of 20 x 6 terminals are located at the exchange and line, 
ends. Located at the exchange end are four relay and attenuator pad 
panels of the PRU-1 and PRU-2 types (two panels of each type). 

* 

Note: Additionally, there the option of installing a supplemental 
PU-20 board in the PSP-2 and PSP-4 racks. 

Component Complement of the Panels: 

PRU-1. 10 type RPN relays, 10 pads of 0,5 nepers each and 10 pads of 2 nepers 
each. 

PRU-2. 10 RPN relays, 10 pads of 1,5 nepers each, and 10 pads of 2 nepers each. 
PU-20.  20 pads of 2 nepers each. 

- 53 - 



All types of panels are Supplied by the plant without wiring. On special 
order, where the location of the board is indicated in the PSP rack (III, 
IV or V), as well as the free terminal blocks which are proposed for instal- 
lation (terminal blocks 16, 15 and 14 for the exchange, and terminal blocks 
16, 15 and 14 for the line), the plant can supply the panels with cable bun- 
dles or prepare cable bundles going to them. 

Note: The PRU-1, PRU-2 and PU-20 panels are supplied by the plant as a 
separate product for their installation in the intermediate switching 
racks, or other racks of a line equipment shop. 

Construction: 

PSP. The rack is constructed of angle and bar steel, 
rack are 2,500 x 526 x 816 mm. 

PRU-1, PRU-2 and PR-20. Swing-out panels on hinges, 
panels are 88 x 480 x 180 mm. 

Weight and Cost: 

The dimensions of the 

The dimensions of the 

CT0ÜK3  IUH ILl»i' 
Rack or Panel Weight, kg 

_    .licHa, py6., , Price, rubles 

ricri-o   PSP-o. 97,5 161 
ncn-2   PSP-2 100 283 
ncn-4   psp-4 121 425 
npy-i    pRu-i 5,3 71 
npy-2    PRu-2 5,3 71 
ny-2o    pu-20 3,3 50 
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(a) 

Figure 1.7.1. 

(b) 

Uli- 

fas.«^ 

(c) 

Exterior view of the intermediate switching racks: 

(a) With relay and PSP-4 attenuator pad boards, view 
from the line end; 

(b) The same, view from the exchange end; 
(c) The same, without the boards, relays and PSP-0 

attenuator pads. 
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Figure 1.7.2. The layout of the equipment components in the 
PSP-0 intermediate switching rack. 
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Figure 1.7.4. The layout of the equip- 
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Figure 1.7,5. The layout of the equipment components on the board of 
relays and 0.5 neper or 1.5 neper pads of the PSP rack. 
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Figure 1.7.7. The attenuator pads of the boards of the PSP rack. 

1.8. The SKP-1 Primary Group Switching Rack 

Figures 1.8.1. - 1.8.3. 

Purpose: Intended for switching 12-channel groups by means of flexible cords 
and resoldering. It is installed In a line equipment shop where, 
as a rule, the long term prospect is for no less than 10 primary 
groups of the systems. 

Capacity: It provides for the capability of simultaneously switching 50 
12-channel groups in the transmit direction and 50 12-channel 
groups in the receive direction. Moreover, 20 junction lines each 
for each direction (transmit and receive) can be brought into the 
rack. 
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Equipment Complement: 

Located in the upper part of the rack is the 
transmit route equipment, and in the lower 
part, the receive route equipment. Installed 
on the front side of the rack for both routes 
in rows A and V [C] are 20 shielded shelves 
of 20 jacks each for switching the 12-channel 
groups, and in the center row, B, four shielded 
shelves of the same type, and six shielded 
shelves (without jacks) for switching the junc- 
tion lines. Mounted on the back of the rack 
for both routes in the A, B and C rows are 30 
shielded shelves. The shielded shelves of row 
A are intended for connecting in cables, com- 
ing from SPP [primary converter bay] racks, 
and the shielded shelves of row C are intended 
for connecting in cables coming from SIP [in- 
dividual converter bay] racks. 

The odd pairs of jacks of the shielded shelves 
of 20 jacks, A and C, of the front side are 
connected via the intra-rack wiring to the 
shielded shelves of row A of the rear of the 
rack; the even pairs of jacks of the shielded 
shelves of 20 jacks of rows A and C of the 
front side are connected by the intra-rack 
wiring to the shielded shelves of row B of 
the rear of the rack. 

Figure 1.8.1. External view of 
the SKP-1 primary group switching 
rack, with the door open. 

Construction: 

The rack is made in the form of a cabinet. The rack dimensions are 2,600 x 
x 650 x 580 mm. The construction of the cabinet allows for the option of 
joining two and more racks together. 

Weight: 200 kg; 

Cost: 2,000 rubles. 
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Figure 1.8.2, The placement of the equipment components in the SKP-1 
primary group switching rack. 
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Figure 1.8.3. Connection configurations in the SKP-1 rack. 

Key: 1. SPP [primary conversion rack]; 
2. SIP [individual conversion rack]; 
3. SPP to SIP connections; 
4. High frequency through-working equipment; 
5. Flexible cord [link]; 
6. Through-working equipment; 
7. SL [junction line]; 
8. Temporary transmission of groups to other facilities; 
9. Arrangement and designation of the rows of shelves; 

10. Temporary HF through working. 
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1.9. The SKVT-1 Bay for Switching Secondary and Ternary Groups 

Figures 1.9.1. - 1.9.4. 

Purpose: Intended for switching the transmit and receive channels of 60-channel 
or 300-channel groups. 

Capacity: Provides for the capability of simultaneous, switching by means of 
cross-connections and 20 junction lines of 30 60-channel or 300-chan- 
nel groups for the transmit direction and 30 of the same groups for 
the receive direction. 

Equipment Complement: 

Placed in the top part of the rack is the transmit route equipment, and the 
receive route equipment is housed in the lower part. There is a slide-out box, 
divided into two sections, which is intended for storing removable parts, in 
the lower part of the rack on the front side. Mounted on the front of the rack 
for both transmit directions in rows A and, B are 20 boards with coaxial connec- 
tors. Mounted on the rear of the rack in rows C, D and E are 26 shielded 
shelves. 

Construction: 

The rack is made in the form of a cabinet. The rack dimensions are 2,600 x 
x 650 x 580 mm. The cabinet construction allows for the option of coupling 
two and more racks together. Switching the channels by means of coaxial jumpers 
is accomplished on front of the rack, while switching by means of resoldering 
is carried out in the rear. 

Weight:  200 Kg; Cost: 2,400 rubles. 

Figure 1.9.1. 

Exterior view of the SKVT-1 
secondary and ternary group 
switching rack. 

a) View from the front; 

b) View from the rear. 
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Figure 1.9.2.  The placement of the equipment components in the 
SKVT-1 secondary and ternary group switching rack. 

Key: 1. Panel with coaxial connectors; 
2. Shielded shelf. 
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Figure 1.9.3. The connection configurations in the SKVT-1 rack. 

Key: 1. 
2. 
3. 
4. 
5. 

6. 

7. 

8. 

Line end; 
Cross-connection field; 
Exchange end; 
SL [junction line]; 
Straight-through channel 
passage; 
The transmission of 60 (or 300) 
group channels to another line 
equipment shop for temporary 
service; 
SVP (STP) [secondary conversion 
rack (or ternary conversion rack)] 
of the first system; 
Receive; 

9. 
10. 
11. 

12. 
13. 
14. 

15. 

16. 

Through-working equipment; 
Transmit; 
The transmission of 60 (or 300) 
group channels to another line 
equipment shop for permanent 
service; 
SVP (STP) of the first system; 
SVP (STP) of the second system; 
Permanent HF through call con- 
nection; 
Substitution of the channels 
of the channel groups; 
Row of jacks of the line 
end; 

- 66 - 



[Key to Figure 1.9.3, continued]: 

17. Row of junction line jacks; 
18. Row of exchange end jacks; 
19. The organization of bypass routes; 
20. Panel with coaxial connectors; 
21. Temporary high frequency through-call connection. 

1. 
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Figure 1.9.4. Internal wiring of the SKVT-1 rack (simplified wiring 
schematic for one transmission direction).* 

Key: 1. Exchange end;        4. Exchange; 
2. Line end; 5. 30 groups; 
3. SL [Junction line];   6. 20 junction lines. 

1.10.  The SPM Intermediate Service Rack Figures 1.10.1. - 1.10.3. 

Purpose: Intended for switching, checking and measuring telephone and tele- 
graph communications channels. 

Capacity: Designed for connecting 288 channels in a two-wire circuit or 144 
channels in a four^wire circuit configuration. 
The temporary switching of the channels is accomplished with flexi- 
ble cords, while the permanent switching is realized with U-links. 
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Equipment Complement: . 

Power Supply Panel. Four removable panels with four types of jacks (the 
jack type is agreed on when ordering). 

Junction Line Panel. 

PVU [intercom-callup unit] Panel. The following are placed on the PVU panel: 

Five sets of local battery service lines, one set for communications with 
an automatic telephone exchange, a set of junction lines and a P-321 
measurement instrument (generator and level meter). The PVU is connected 
via both two-wire and four-wire circuits. 

Amplifier Panel with Dynamic Loudspeaker. The amplifier for the dynamic 
loudspeaker is transistorized. 

Notes: 1. The plant (if the type of boards are not agreed on when 
ordering) installs boards with single-wire jacks and twin 
miniature links. The exchange cable is connected directly 
into the panel jacks. 

2. The plant supplies boards of any type of jacks separately 
on order. 

3. A place is provided for the mounting of the UNP-60 measure- 
ment instrument [psophometric noise meter]. 

4. The maximum equipment complement of the SPM provides for 
the installation of five boards of jacks (without the PVU 
board). 

Current Consumption: 

For powering the PVU and the P-321 instrument: 2.5 amperes at 24 volts for 
the filaments, and 0.2 amperes at 220 volts for the plates. The ring cir- 
cuits are powered from a 127/220 volt transformer. 

Construction: 

The rack is built on a frame of steel channels. The rack dimensions are 
2,500 x 648 x 800 mm. 

Weight (without the boards):  150 kg. 

Cost (without the boards): 248 rubles. 
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Figure 1.10.1. The equipment layout in the SPM intermediate service 
rack. 

Key: 1. Power supply panel; 
2. Panel light; 
3. Clock;. 
4. Blank panel; 
5. Intercom-callup unit panel; 

6. Place for the installation of 
the UNP-60; 

7. Amplifier panel; 
8. SPM [intermediate service rack], 
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Figure 1.10.2.    Th 
SPI 

Key: 1. Transmit; 
2. Receive; 
3. Station I; 
4. Channel; 
5. Station II 
6, Station; 

The arrangement of the jacks on the panels of the 
SPM rack. 

7. Disconnect; 
8. Ring; 
9. Control; 
ATC = Automatic telephone exchange; 
Ann = Telephone set; 
BH ■ High frequency. 
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Figure 1.10.    Channel connection circuits 
SPM rack. 

Key:  1.  To the multiplex equipment; 
;       2.  Transmit; 

3. Station I; 
4. Channel; 
5. Station II; 
6. To voice frequency telegraphy; 
7. To switching shop, VF telegraphy, 

etc.; 
.8. Through passage of channels, 

switched to various services; 

on type I and II boards of the 

9. To the K-24-2 equipment; 
10. Receive; 
11. Through passage of channels, 

switched to different channel 
generating equipment; 

12. To switching shops, voice fre- 
quency telegraphy, etc.; 

13. To multiplex equipment; 
14. Through passage of channels to 

a type II board; 
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[Key to Figure 1.10.3., continued]: 

15. To switching shops; leased lines, etc. 
16. Through passage of channels via a four wire circuit. 

1.11. The SChK Four-Wire Switching Rack (taken out of production) 

Figures 1.11.1, 1.11.2. 

Purpose: Intended for connecting four-wire telephone channels, checking re- 
ceive and transmit levels and establishing the residual attenuation 
in the channels. Conversations can be carried on from the rack 
through the channels, and the simplest measurements can be made 
with a neper meter. 

Capacity: Designed for connecting up to 60 four-wire voice frequency channels. 

Equipment Complement: 

One to five panels for connecting four-wire channels. Each panel is 
designed for connecting 12 channels; 

Panel for talkback circuits; 
Neper meter; 
Two 4-wire intercom-callup units; 
Block of junction line jacks. 
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Figure 1.11.1. Schematic of the set 
for the connection of four-wire channels 
in the SChK rack. 

Key: 1. Line (to the SIP [individual 
conversion equipment rack]); 

2. Mod. Input; 
3. Low frequency amplifier output; 

. 4, Transmit; 
5. Receive; 
6. Switchboard (to [acronym lost 

with poor copy]); 
7. Busy signal to switchboard. 

Power Supply Voltages (for the neper meter): 

Regulated or unregulated power sources at a voltage of: 
Plate: 206 or 220 volts; 
Filament: 21.2 or 24 volts. 

Current Consumption: Plate: 0.01 amps regulated, 0.01 amps unregulated; 
Filament: 0.64 amps regulated, 0.85 amps unregulated. 

In determining the current consumption, it is conven- 
tionally assumed that the neper meter operates for four 
hours out of a 24 hour day. 
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Construction: The rack is built on a frame of steel channels with Panels Construction.  ^    ^ ^ _ ^ ^^ rf ^ glld   t d k fro» the 

floor is 770 mm, and it extends 250 mm out from the rack. 
The rack dimensions are 2,500 x 646 x 660 mm. 

Weight: 250 kg (for the SChK-12). 
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Figure 1.11.2. The equipment layout in the SChK four-wire switching rack. 

Key: 1. Fuse panel; 7. Ringing block; 
2. Blank panel; 8. Supplemental block; 
3 Jack panel; 9. Ringing block; 
A! Telephone handset block; 10. Four-wire intercom-callup unit block; 
5. Neper meter; 11. Talkback circuit panel; 
6. Four-wire intercom-callup 12. SChK [four-wire switching rack], 

unit block; 
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1.12. The VKS-VEF Cable Entrance Rack (taken out of production) 

Figures 1.12.1, 1.12,2. 

Purpose: 

Intended for connecting balanced, long distance cables (trunk, junction 
line) and the cable inputs of open wire circuits; for the substitution 
of cable pairs; and for monitor measurements of the cable. Both coil- 
loaded and non-coil-loaded cables can be connected into the rack. 

Notes: 1. When multiplexing a cable with transmission systems in a 
spectrum up to 108 KHz, installed in the rack for the physical 
circuits are 135:180 transformers, while 600:200 transformers 
are installed for phantom circuits. When low frequency cables 
are connected into the rack, installed for the physical cir- 
cuits are 600:1,500 transformers, while 600:800 transformers 
are installed for the phantom circuits. 

3. When multiplexing a non-coil-loaded cable with HF systems 
in a spectrum up to 108 KHz, the high and low level cables 
are connected into different racks. 

Equipment Complement: 

4 boxes of two terminal strips each. The capacity of an unshielded 
terminal strip is 10 x 2, and for a shielded one, 6x2 (the number 
of boxes and the type of terminal strips is agreed on when ordering). 

2 input terminal blocks, 20 x 4. 

45 RA-350 dischargers. 

A 30 terminal board for feeding the remote power, 64 HF and low frequency 
transformers, bleeder coils and HF chokes. 

Construction: 

The rack is built on a frame of steel sections. The rack dimensions 
are 2,500 x 600 x 680 mm. 

Weight: 104 kg. 
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Figure 1.12.1. The placement of the equipment components in the VKS-VEF 
cable input rack. 

Key: 1. Panel of dischargers and terminal blocks; 
2. Box 1;   • 
3. Box 2; 
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[Key to Figure 1.12.1, continued]: 

4. Transformer or choke; 
5. Panel of input terminal blocks and dischargers; 
6. Box 3; 
7. Box 4; 
8. VKS-VEF. 
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Figure 1.12.2. The schematic of the VKS-VEF cable input rack. 

Key: 1. Panel of dischargers and the remote power supply terminals; 
2. To the multiplex equipment; 
3. Line; 
4. Exchange; 
5. High frequency choke; 
6. RA-250 [discharger]; 
7. To the remote power supply unit; 
8. Schematic for a multiplexed pair; 
9. Transformer and inductance coil; 

10. Panel of input terminal blocks; 
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[Key to Figure 1,12.2, continued]; 

11. Discharger panel; 
12. To voice frequency ring equipment; 
13. To the remote power supply unit; 
14. Schematic of an unmultiplexed pair; 
15. To broadcast equipment; 
16. Schematic of a broadcast pair. 

1.13. The VKS-OUP and VKS-NUP Cable Input Rack for Balanced Cables for 
Attended and Unattended Repeater Stations. 

Figure 1.13.1 - 1.13.10. 

Purpose: Intended for connecting two high frequency balanced cables, multi- 
plexed up to 252 KHz. 

Capacity: VKS 4x4 OUP [attended repeater station], VKS 4 x 4 NUP [unattended 
repeater station]: Each for the connection of two 4x4 high level 
cables, 

VKS-1 4 x 4 OUP, VKS-1 4 x 4 NUP: Each for the connection of two 
4x4 low level cables. 

VKS 7 x 4 OUP, VKS 7 x 4 NUP: Each for the connection of two 7 x 4 
high level cables. 

VKS-1 7x4 OUP, VKS-1 7 x 4 NUP:  Each for the connection of two 
7x4 low level cables. 

Equipment Complement: 

VKS 4x4 OUP. A panel of two BM-1 cable boxes with two shielded 6x2 
terminal strips 
A panel of filters for the signal cores 
A panel of low frequency terminal blocks 
Eight VKO [cable entrance equipment] panels 
Two boards of protection filters. 

VKS-1 4x4 OUP: The same complement [as above], but space is additionally 
provided for the installation of two boards of balancing 
networks (ordered separately). 

VKS 7x4 OUP: A panel of two BM-1 cable boxes with three shielded 6x2 
terminal strips 
A panel of filters for the signal cores 
A panel of low frequency terminal blocks 
14 cable entrance equipment boards 
4 boards of protective filters. 

VKS-1 7x-4 OUP: The same complement, but space is additionally provided 
for the installation of two panels of balancing networks 
(ordered separately). 
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VKS 4 x 4 NUP; A panel of two BM-1 cable boxes with two shielded 
6x2 terminal strips. 
A panel of signal core filters. 

VKS-1 4x4 NUP: With the same complement, but space is additionally 
provided for the installation of two balancing net- 
work panels (or dered separately). 

VKS 7x4 NUP: A panel of two BM-1 cable boxes with three 6x2 
terminal strips, 
A panel of signal core filters. 

VKS-1 7x4 NUP: With the same complement, but space is additionally 
provided for the installation of two panels of balan- 
cing networks (ordered separately). 

Notes: 1. Mounted on the VKO boards are 135:180 line transformers, 
a 600:200 transformer for the phantom circuits, and a 
D-8 filter (half-section). 

2. The panels of balancing networks are not used at the 
present time. 

Construction: The rack for the NUP [unattended repeater station] is built 
around a frame of angle steel, and the one for the OUP [atten- 
ded repeater station] is built around a frame of steel channels. 
Rack dimensions:  VKS OUP: 2,500 x 644 x 492 mm 

VKS NUP: 2,500 x 644 x 255 mm 

Weight and Cost 

Rack Weight, kg 

270 

Price, rubles 

VKS 4x4 OUP 714 

VKS-1 4x4 OUP (with the balancing network 300 1,030 
panels) 

VKS 7 x 4 OUP 270 1,101 

VKS-1 7x4 OUP (with the balancing network 415 1,898 
panels) 

VKS 4x4 NUP 60 163 
VKS-1 4x4 NUP (with the balancing network 105 535 

panels) 
VKS 7 x 4 NUP 65. 176 
VKS-1 7x4 NUP (with the balancing network 118 982 

panels) 
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(a) (b) 

Figure 1.13.1. External view of the cable input racks: 

(a) The VKS 7 x 4 OUP; 
(b) The VKS A x A OUP. 
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Figure 1.13.2. The placement of the equipment components in the 
VKS 4x4 OUP cable input rack. 

Key: 1. Gr NCh ,[low frequency terminal blocks]; 
2. VKO [cable entrance equipment]; 
3. ZUi [protective filter panel 1] 
4. FSZh [filters for the signal cores]; 
5. VKS [cable entrance rack]. , 
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Figure 1.13.3. The placement of the equipment components in the VKS-1 
4x4 OUP cable input rack. 

Key: 1. Low frequency terminal blocks;    7. Protective filter panel 2; 
2. Cable entrance equipment panels;  8. VKS - 1. 
3. Cable box; 
4. Filter for the signal cores; 
5. Balancing networks; 
6. Protective filter panel 1; 
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Figure 1.13.4. The placement of the equipment components in the VKS 
7x4 OUP cable input rack. 

Key: 1. Low frequency terminal blocks; 
2. Cable entrance equipment panels; 
3. Protective filter panel 1; 
4. Protective filter panel 2; 
5. VKS. 
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Figure 1.13.5. The placement of the equipment components in the VKS-1 
7x4 OUP cable input rack. 

1. Low frequency terminal blocks; 
2. Cable entrance equipment panels; 
3. Protective filter panel 1; 
4. Protective filter panel 2; 
5. VKS-1. 
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Figure 1.13.6. The placement of the equipment components in the 
VKS 4x4 NUP cable input rack. 

Key: 1. Cable box panel; 
2. Filter for the signal cores; 
3. VKS [cable input rack]. 
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Figure 1.13.7. The placement of the equipment components In the 
VKS-1 4.x A NUP cable input rack. 

Key: 1. Cable box panel; 
2. Filter for the signal cores; 
3. Balancing networks; 
4. VKS-1. 
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Figure 1.13.8. The placement of the equipment components in the 
VKS 7,x 4 NUP cable input rack. 

Key: 1. Cable box panel; 
2. VKS. 
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Figure 1,13,9. The placement of the equipment components in the 
VKS-1 7 x A NUP cable input rack. 

Key: 1, Cable box panel; 
2, SE [?balancing elements?] 
3, SE 
4, VKS-1. 
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Figure 1,13,10, Schematic of the VKSrOUP rack [cable entrance rack— 
attended repeater station]. 

Key: 1, Protective filter unit; 
2. Visible plug connectors; 
3. To the HF amplifier; 
4. RI [expansion unknown] 
5. Phantom transformer; 
6. Remote power; 
7. Voice frequency channel; 
8. Key; 
9. To the panel of balancing elements. 

1.14. The VKS-S Cable Input Rack for Junction Cables (VKS-Sl, VKS-S2) 

Figures 1,14.1 - 1.14.4. 

Purpose: Intended for the connection of junction cables between MTS [long 
distance telephone exchanges] and ATS [automatic telephone exchanges], 
MTS's and MTS's, ATS's and ATS's; fanning out a junction cable in 
boxes; switching or substituting individual cable pairs; connecting 
measurement equipment to the cables for performing test measurements; 
and the organization of phantom circuits. The VKS-Sl is intended for 
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connecting high frequency cables, which can be multiplexed up to 
252 KHz, while the VKS-S2 is for low frequency cables, which can 
be multiplexed up to 10 KHz. 

Capacity: VKS-S1. Designed for the connection of 72 pairs of a high frequency 
junction cable with a crosstalk attenuation between the cir- 
cuits of no less than 16.5 nepers, something which makes it 
possible to connect high and low level cables into one rack. 

VKS-S2. Designed for the connection of 108 pairs of low frequency 
junction cables, with a crosstalk attenuation between the 
circuits of no less than 11 nepers. 

Equipment Complement: 

VKS-S1: 

Line End: 

4 type BM2-3 boxes with PE-6 terminal strips; 
2 type BM1-2 boxes with PE-6 terminal strips. 
Miniature input terminal blocks are installed in the top part of the racks. 

Exchange End: 

18 panels with 72 high frequency 180:135 transformers and 36 voice frequency 
200:600 transformers. 

Notes: 1. The plant supplies a rack with 14 panels of transformers (56 
180:135 transformers and 28 200:600 transformers). 

2. A supplemental quantity of transformer panels is agreed on when 
ordering (a maximum of up to 18 panels). 

3. Regardless of the number of transformer panels supplied by the 
plant, run in the rack frame is intrarack wiring (cable wiring) 
for rack operation at full capacity. 

4. A rack can be supplied without transformer panels, with single 
boxes. In this case, the cabled wiring is not included in the 
equipment complement. 

VKS-S2: 

Line End: 

6 type BM1-2 boxes with type PN-10 terminal strips. 

Exchange End: 

6 panels with voice frequency 600:600 transformers with the center taps 
brought out. 

Notes: 1. On the customer's request, the rack can be supplied without 
the transformer panels. 

2. The panels of 600:600 transformers and the panels of trans- 
formers for coil-loaded circuits (with four 600:1500 trans- 
formers and two 600:800 transformers each) can be supplied 
separately on special order. 
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Construction: The racks are built around frames of steel channels. The 
overall dimensions of each rack are 2,600 x 644 x 500 mm. 
Provided on the racks are two terminals for the connection 
of ground wires, one of which is insulated from the rack 
chassis. The cables are brought into the boxes from above, 
and are soldered to the line contacts of the terminal strips. 

Climatic Operational Conditions: At temperatures of from +10 to +35° C, and 
a relative humidity of up to 852. 

Weight and Cost 

Equipment 

VKS-S1, without the transformer panels 
VKS-S2, without the transformer panels 
A panel of transformers for the VKS-S1 
A panel of transformers for non-coil-loaded 
cables (VKS-S2) 
A panel of transformers for coil-loaded 
cables  (VKS-S2)  

Weight, *fi Price, rubles 

260 1,428 
260 345 
16 82 

16 45 

16 67 

35= 

Box' 
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EH-Z-3 
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•l 
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BH-2-3 

POX   * 0UHC 
BH-i-2 

SOHZ 

BM-l-2 

tx 

u ftlt »J 

Figure 1.14.1, The placement of the 
equipment components in the VKS-S1 
cable input rack. 

Figure 1,14.2. The placement of the 
equipment components in the VKS-S2 
cable input rack. 
Key: 1. Transformers; 

Brp = Input terminal blocks. 
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Figure 1.14.3.  Schematic of the VKS-S1 cable input rack. 

Key: 1. Panel of transformers; 
2. Panel of input terminal blocks; 
3. Line; 
4. Line transformer; 

5. Exchange; 
6. To the equipment; 
7. HF cable; 
8. To the equipment. 

SoiiCbi    1 • fJane/)t> rp-poO   „.  ßone/ib 5. 
''WJ! OOUOHbix zpeienoH 

i*Jrptk-\—□ L^I 

'g*?m. 

6 
0 ft 
a 

(3 

Figure 1.14.4. Schematic of the VKS-S2 cable input rack. 

Key: 1. Panel of transformers; 5. Panel of input terminal blocks; 
2. Line; 6. Non-coil-loaded low frequency cable; 
3. Line transformer; 7. Coil-loaded low frequency cable; 
4. Exchange; 8. To the equipment. 
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1.15. The VKS-OUP and VKS-OP Cable Input Racks for 1 x 4 Cable 

Figures 1.15.1 - 1.15.4. 

Purpose: Intended for connecting and servicing cables with a capacity of 1 x 4 
having aluminum, lead or plastic jacketing, which can be multiplexed 
with the K-60 and K-60p equipment. 

The racks provide for the following: the input and fanning out of 
long distance cables with a capacity of 1 x 4 x 1.2 at OP [terminal 
stations] and OUP [attended repeater stations]; the organization of 
HF and low frequency (phantom) circuits; the formation of circuits 
and the transmission of remote power at voltages up to 450 volts DC 
via "pair—pair", "Quad—quad" and "quad—ground" circuits; the pro- 
tection of station devices and operational personnel against danger- 
ous and interfering  voltages; the switching and substitition of 
individual cable pairs; the performance of check measurements of the 
cables; and the switching and substitution of remote power supply 
circuits. 

Electrical Characteristics: 

The working attenuation of the HF channel (VKO) in a 
frequency range of 12 - 252 KHz 

The nominal value of the input impedance of the HF channel: 

MKV 1x4 x 1.2 cables from the: 
Line end 
Exchange end 

MKSB and MKSA 1 x 4 x 1.2 cables from the: 
Line end 
Exchange end 

The crosstalk attenuation between cable pairs at the same 
level in a frequency range of 12 - 252 KHz 

The same [as above], between cable pairs at different 
levels 

The working attenuation of the phantom circuit 
channel (two VKO's) at frequencies of: 

0.1 Np 

145 ohms 
135 ohms 

160 ohms 
135 ohms 

no less than 10.5 Np 

no less than 14.5 Np 

0.3 KHz 
7  KHz 

The nominal value of the input Impedance of the phantom 
circuit, from the: 

Line end 
Exchange end 

no more than 0.16 Np 
no more than 0.20 Np 

200 ohms 
600 ohms' 

Equipment Complement: The VKS-OUP with 135:145 line transformers and the 
VKS-OUP with 135:160 transformers; the VKS-OP with 
135:145 line transformers and the VKS-OP with 135:160 
transformers. 
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Equipment 

Rack frame 
Panel of input terminal blocks 
VKO panel 
ZU [protective filter unit] panel 

VKS-OUP VKS-OP 
No. of Units No. of Units 

1 1 
1 1 
4 2 
4 2 

Note: On twin cable trunks with a single quad cable, one VKS-OUP rack 
is installed at an OUP, and one VKS-OP rack is installed at an OP 
[terminal station]. When two trunks are present at an OP, the 
VKS-OUP rack can be employed. 

Construction: The racks are made in the form of a frame of steel channels, 
on which the VKO panels are mounted without insulation, as 
well as the ZU panels (each having two ZU's) and the panel 
of input terminal blocks. There are two terminals (insulated 
and uninsulated) in the rack for the connection of ground 
wires. The overall rack dimensions are 2,600 x 650 x 250 mm. 

Climatic Operational Conditions: At temperatures of from +5 to +40° C, and a 
relative ambient air humidity of up to 85X. 

Weight:       300 kg (one rack) 

Cost:    VKS 1 x 4 OP       900 rubles 
VKS 1x4 OUP     1,260 rubles. 
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Figure 1.15.1. Basic schematic of the ZU [protective filter unit] panel 
of the VKS rack for 1x4 cable. 

Key: 1. Input terminal block; 

33 = Shield ground; 

flp  = Choke; 

3p = Frame ground. 
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Figure 1.15.2. The placement of the 
equipment components in the VKS-OP 
cable input rack for 1x4 cable. 

Key: 1. Input terminal blocks; 
2. I VKO [cable entrance 

equipment unit I]; 
3. I ZU [protective filter 

unit I]. 

Figure 1.15.3. The placement of the 
equipment components in the VKS-OUP 
cable input rack for 1x4 cable. 

Key: 1. Input terminal blocks; 
2. I.VKO; 
3. I ZU. 
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SECTION II    Low Frequency Amplifier Equipment 

2.1. The UTCh Voice Frequency Amplifier 

Figures 2.1.1, 2.1.2. 

Purpose: Intended for the amplification of voice frequencies, transmitted 
via four-wire channels, organized on phantom or physical circuits 
of balanced MKB or MKSB cables with a core diameter of 1.2 mm. 

The UTCh can be employed for the organization of service or commer- 
cial communications, and is installed in the SPUN racks in unatten- 
ded repeater stations of the vacuum tube type K-24-2 or K-60 high 
frequency systems. 

Electrical Characteristics: 

Effectively transmitted passband 300 -3,400 Hz 

Gain Control Manual; flat within limits of 
0.2 Np, in steps of 0.1 Np by 
means of a 0.5 Np potentio- 
meter (continuous control) and 
0.5 and 1.0 Np (coarse control); 
flat-sloped control in the 
feedback circuit by means of 
a correcting network in steps 
of 0.2 Np each. 

The maximum gain at a frequency of 800 Hz    2.1 Np 

The maximum relative level (with respect to 
power) at the amplifier output +1.0 Np 

The internal noise level of the amplifier 
at the +1.0 Np point 0.3 mv psophometric 

The input and output Impedance 600 ohms 

Isolation between amplifiers in both transmit 
directions at 3,400 Hz no less than 8.5 Np. 

Climatic operational conditions: The amplifiers should operate at a temper- 
ature of from +5 to +35* C, and a relative ambient air humidity of 85%. 

Electrical power supply: Local or remote supply in conjunction with trans- 
mission systems using a "wire—wire" or "wire—ground" circuit. The voltage 
is 24 volts + 10% (the UTCh is transistorized). 

The type of semiconductor devices: The P14 transistor. 

Construction:  Two amplifiers are housed on one board. The board dimensions 
are 88 x 645 x 250 mm. The hookup wires are brought in to two connectors, 
located at the right side. Where necessary, the 16 contact connectors can be 
circumvented, and the rack wiring can be connected through seals directly to 
the connectors of the removable amplifier blocks. 
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Purpose: 

2.2. The SUTU and SUTU-S Universal Voice Frequency Amplifier Racks 

(Taken out of production)      Figures 2.2.1. - 2.2.3. 

Intended for use on open wire steel circuits and nonferrous metal 
circuits (copper, bimetal), on the physical circuits of non-coil- 
loaded cables! aid on the physical and phanto» circuits of coil 
loaded cables  The amplifiers can be used as the terminal or inter 

mediate amplifiers on both two-wire and four:wireJ^"u" "^ 
as for making a transition from two-wire to four-wire circuits. 

The SUTU and SUTU-S amplifiers are similar as J^*d» ^J^6?^ 
cal parameters and differ only in the nature of the electrical power 

supply. 

Electrical Characteristics: 

Effectively transmitted passband for the case of: 

A two-wire circuit: 
Steel circuits 
Copper and bimetal circuits 
Non-coil-loaded cable with 1.2 mm 
diameter cores; physical and phantom 
circuits of a coil-loaded cable with 
1.2 mm diameter cores and the physical 
and phantom circuits of a coil-loaded 
cable with 0.9 mm diameter cores 

300 - 2,000 Hz 
300 - 2,400 Hz 

300 - 2,600 Hz 

A four-wire circuit: 
Non-coil-loaded cable with 1.2 mm 
diameter cores 
Coil-loaded cable with 1.2 mm 
diameter cores 

Gain control 

300 - 2,600 Hz 

300 - 3,400 Hz 

manual, with a range 
of 2.2 Np in steps 
of 0.1 Np each. 

Amplifier gain at 800 Hz for the case of: 

A two-wire circuit: 
Steel circuits 
Copper and bimetal circuits 
Coil-loaded cable with 0.9 and 

1.2 mm diameter cores 
Non-coil-loaded cable with 

1.2 mm diameter cores 

Note: The least permissible gain is determined by communications 
stability requirements. 

Maximum 
Np 
1.6 
2.6 

2.3 

2.0 

Permissible 
Np 
1.4 
1.6. 

2.3 

2.0 

A four-wire circuit: 
Non-coil loaded cable with 

1.2 mm diameter cores 2.8 nep 
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Coil-loaded cable with 1.2 mm 
diameter cores 

Coil-loaded cable with 0.9 mm 
diameter cores 

Nominal relative transmit level at the amplifier output 

Residual channel attenuation 

Magnitude of the channel stability 

Length of repeater sections which can be equalized 
(without taking into account the amplitude-frequency 
distortions due to mismatching): 

Steel circuits 
Copper circuits 
Bimetal circuits 
Non-coil-loaded cable with 1.2 mm diameter cores 
Coil-loaded cable with 0.9 and: 1,2 mm diameter cores 

The input and output impedance of the equipment 

The reflection factor with respect to 600 ohms at the: 

Line end: 
For a two-wire circuit 
For a four-wire circuit 

Exchange end: 

The nonlinear distortion factor when loaded into 600 ohms 
(an output level of +1.5 Np) 

3.0 Np 

3.1 Np 

0.0 - +0.6 Np 

0.8 Np 

0.2 Np 

40 - 80 km 
200 - 400 km 
150 - 250 km 
25 - 46 km 
80 - 170 km 

600 ohms 

0.25 
0.4 

0.1 

3% 

Electrical Power Supply: 

Voltages: 

Plate 

Filament and signaling 

Current or power consumption: 

Plate 
Filament 
Signaling 

Type of vacuum tubes employed! 

SUTU-8(or 4)    SUTU-S 

206 + 3% or 
220 +10%   V. 

24 + 10% or 
21.2 + 3% V. 

0.14 amps 
0.8 amps 
0.2 amps 

lOZhlL 

127/220 volts 
AC (there is 
the option of 
a DC power 
supply) 

150 watts 

Equipment Complement: the SUTU-8, with 8 amplifiers 
The SUTU-4, with 4 amplifiers 
The SUTU-S, with 6 amplifiers. 
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Housed in the racks are the following: 

Amplifiers with the gain control and equalizers 
Sets of relays for ring repeating 
The intercom-callup unit board 
Neper meter 
Balancing transformers 
Jackfield panel 
Balancing networks 
Power supply unit 
Control panel 
Panel of input terminal blocks 

Construction: Rack filled on both sides. The overall rack dimensions are 
2,500 x 648 x 410 mm. 

SUTU-8  (or 4) SUTT 

8 or 4 6 
16 12 

1 1 
1 1 

16 12 
1 1 

16 12 
— 2 
1 1 
1 1 

Weight: 
OroilKa 

Rack 
Bcc, KC 

Weight,  kg 

SUTU-8 cyTV-8 
SUTU-4 CYTy-4 
SUTU-S  CVTV-C 

380 
300 
350 

2 ->•     4. 4. 

,f^->y:Sgrg{|}t 
/lUHLtli <V 11 • 

\Bup\ 

i 
7        MuilLtt, Q * 
/ •   ti*. u Bbix     o .. L 

5. 

/!uMuHt fax 
d-np.) 

9. 

AC 

5. 

^ Jsvp - yd/i -TS"-ildn -A8bip\ 1—' 4^ WLrrJ V    3. 

> 
Hon 
bbip 

\Äön 
iSbip 

PUC 

? I 

6. 
iX U'iblX. 

'/IlIHUHztM 
Ct-np) 

KH> 
JlUHUHt 6* 

(*-np)   10. 

Piic.  II.2.1., D.iOK-cxcMn  ymiocpca.ii.noro  T0ii3;ibiioro  ycHJiHTcnn  CTORKH  CyTY 
(6c3 yKa3iin;i(i Bwauoniix uenefi) 

Figure 2.2.1. Block diagram of the SUTU universal voice frequency 
amplifier rack (the ringing circuits are not shown). 

Key: 1. Line 1 input (four-wire);   7. Line 1 input and output (two-wire); 
2. RUS [expansion unknown];    8, Differential system; 
3. Equalizer; 9. Line 1 output (four-wire); 
4. Attenuator pad; 10. Line 2 input (four-wire); 
5. Supplemental equalizer;    11. BK [balancing network], 
6. Line 2 input and output 

(two-wire); line 2 output 
(four-wire); 
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4. flnama nnama     5 
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6. 
flnama 
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flnama ycunumenn 6 

flnama ycumirne/m 7 

flnama ycunume/tp 8 

9 cyry-8 

L 648 • » 4f0 

PIK. II.2.2. Pa3itcmoiiHe ooopyAOoaHH« Ha cToftKe ymiBep- 
ca^biiux Toiiaflbnux ycHfliite.ieft CyTy-8 

Figure 2.2.2. The placement of the equipment in the SUTU-8 universal 
voice frequency amplifier rack. 

Key: 1. Power supply and signaling panel; 
2. Amplifier 1 panel; 
3. Amplifier 2 panel; 
4. Intercom-callup unit panel; 
5. Neper meter panel 

6. Jackfleld panel; 
7. Control panel; 
8. Amplifier 5 panel; 
9. SUTU-8. 
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Figure 2.2.3. The placement of the equipment in the SUTU«^S universal 
voice frequency amplifier rack. 

Key: 1. Panel of fuses; 
2. Panel of power supply units; 
3. Switching panel; 

. 4. Blank panel; 
5. Housing; 
6. Amplifier 1 panel; 

13. SUTU-S. 

7. Amplifier 2 panel; 
8. Intercom-callup unit panel; 
9. Neper meter panel; 

10. Jackfield panel; 
•11. Control panel; 
12. Amplifier 3 panel 
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2.3. The STY-4SM, STU-4K, ITUM 1-7 and TU 1-4 Voice Frequency Amplifier 
Equipment 

Figures 2.3.1 - 2.3.7. 

Purpose: Intended for the organization of voice frequency channels on open 
wire steel circuits, on nonferrous metal circuits (copper, bimetal), 
on coil-loaded and non-coil-loaded cable circuits with cord-paper 
and cord-styroflex insulation, and on PRPPM cable. 

The amplifiers can be used as two-wire or four-wire intermediate 
or terminal amplifiers, as well as transition amplifiers going 
from two-wire to four wire circuits. 

Electrical Characteristics: 

The effectively transmitted passband for the following circuits: 

Steel 300 - 2,000 Hz 
Copper and bimetal open wire 300 - 2,400 Hz 
Cable with 0.9 mm diameter cores and PRPPM cable 300 - 2,400 Hz 
Four-wire, non-coil-loaded cable circuits, with 

a diameter of 1.2 mm 300 - 3,400 Hz 

Gain control manual, with a range 
of 2.2 Np, in steps 
of 0.1 Np each. 

Gain of an amplifier used as an intermediate amplifier, 
at 800" Hz, when the line transformers are connected as follows: 

Two-wire connection 

Steel circuits 
Copper circuits 
Bimetal circuits 

Note: The least permissible gain is determined by the 
requisite communications stability. 

1.2 mm PRPPM cable 2.0 
Non-coil-loaded cable with 0.9 mm 

diameter cores 1.9 
Coil-loaded cable with 0.9 mm diameter 

cores 2.3 

Four-wire connection: 

Non-coil-loaded cable with 1.2 mm and 
0.9 mm diameter cores 2.8 

The nominal relative amplifier level for a load of 600 ohms: 

Four-wire connection +1 Np 
Two-wire connection +0.6 Np 
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The repeater section length which can be equalized 
(without taking into account the amplitude-frequency 
distortion due to mismatching): 

4 mm steel circuits 
4/0.4 mm bimetal circuits 
1.2 mm type PRPPM non-coil-loaded cable lines 
with Polyvinylchloride insulation 

Physical and phantom circuits of 1.2 mm cable 
lines with cord-styroflex insulation 

Physical and phantom circuits of 1.2 mm cable 
lines with cord-paper insulation 

3-4 mm copper circuits 
0.9 mm non-coil-loaded cable lines 
0.9 mm coil-loaded cable lines 

Input and output lmpedence 
Isolation at a frequency of 800 Hz: 

Between two simplex amplifiers, mounted on the 
same base 

Between any two amplifiers located in a rack 
on different bases 

Noise voltage at the amplifier output 

10 - 80 km 
150 - 250 km 

2.5 - 16.5 km 

12 - 50 km 

12 - 45 km 
200 - 400 km 
22 - 35 km 
up to 120 km 

600 ohms 

no less than 
7 Np 

no less than 
9 Np 

0.3 mv psopho- 
metric (taking 
into account 
voice frequency 
ring signal resi- 
dues, no more 
than 1 mv psopho- 
metric) 

15 - 50 Hz 
The ringing system: 

Magnetoringing 
Voice frequency ringing, for: 

steel circuits 1,900 Hz 
copper, bimetal and cable circuits 2,100 Hz 

Note: A provision is made on 4-wire cable circuits for the 
reception and transmission of voice frequency dial pulses at 
a frequency of 2,100 Hz. 

Climatic operational conditions: 
The amplifier should operate at a temperature of from -5 to +35°C, and 

a relative ambient air humidity of 85%. 
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The electrical power supply: 

Voltages: 

for regulated current sources 
for non-regulated current sources (nominal 
voltage, 24 v) 

20.6 - 21.8 v 

22 - 26.4 v 

A provision is made for the capability of powering amplifiers remotely 
in conjunction with HF equipment and using separate remote power 
supply units. 

Current consumption for individual types of voice frequency amplifiers 
at a voltage of 24 v: 

CTU-4SM, STU-4K 

ITUM-1, ITUM-5, ITUM-6 

ITUM-2, ITUM^VrrUM-4, ITUM-7 

0.252 amps over a 24-hour day, 
0.08 amps for 1 hour in a 24 
hour day (intercom-call up unit, 
etc.); 
0.02 amps in the course of a 
24-hour day 
0.063 amps in the course of a 
24-hour day, and 0.08 amps for 
1 hour in a 24-hour day (inter- 
com-call up unit, etc.). 

Type of semiconductor devices: 

Junction transistors of the P13A, P13B and P202 types. 

Equipment complement: 

STU-4SM. A rack of voice frequency amplifiers consisting of four 2-wire 
amplifiers for steel and copper open wire circuits, and contains: 
—four 2-wire amplifiers, containing differential systems, balance 

networks, gain controls, filters, equalizers for copper and steel 
open wire circuits, amplifier elements, ring and dial devices, and 
the common rack unit for 10 amplifiers; 

—eight line transformers, selected in pairs with the balancing trans- 
formers; 

—the P-321 measurement instrument; 
—variable balancing line. 

STU-4K. A rack of voice frequency amplifiers consisting of four 4-wire 
amplifiers for non-coil-loaded cable circuits with 1.2 mm diameter 
cores, and containing: 
—four terminal 4-wire amplifiers, containing panels with jacks, dif- 

ferential systems, balancing networks, filters, equalizers for cable 
circuits with 1.2 mm diameter cores, amplifier elements, ring and 
dial devices, and the common rack unit for 10 amplifiers; 

—P-321 measurement instrument. 
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ITUM-1. The individual voice frequency 4-wire intermediate amplifier for 
cable with 1.2 mm diameter cores is put together with an amplifier panel, 
which contains disconnect jacks, gain controls, filters, equalizers for 
cable circuits with 1.2 mm diameter cores and amplifier elements. 

ITUM-2. Individual voice frequency 2-wire amplifier for copper and steel 
circuits, contains the following: 
—panel of amplifiers with differential systems, balancing networks, 

gain controls, filters, equalizers for copper and steel circuits and 
amplifier elements; 

—panels of common and ring units, which contain dial and ring devices, 
an 800 Hz measurement generator, level meter, and components of 
power supply, signaling and intercom-call up unit circuits; 

—two line transformers, selected in pairs with the balancing trans- 
formers. 

ITUM-3. Individual voice frequency 2-wire amplifier for bimetal open-wire 
circuits and PRPPM cable, contains the following: 

—a panel of amplifiers with differential systems, balancing networks, 
gain controls, filters, equalizers for open-wire bimetal circuits and 
PRPPM cable, as well as amplifier elements; 

—panels of common and ring-up devices; 
—two line transformers, selected in pairs with the balancing transformers. 

ITUM-4. Individual voice frequency 4-wire terminal amplifier for non-coil- 
loaded cable circuits with 1.2 mm diameter cores, contains the following: 
—a panel of amplifiers with disconnect jacks, a differential system, 

balancing network, gain controls, filters, equalizers for cable circuits 
with 1.2 mm diameter cores as well as with amplifier elements; 

—panels of common and ring-up devices. 

ITUM-5. Individual voice frequency 4-wire intermediate amplifier for non- 
coil-loaded cable circuits with 0.9 mm diameter cores, makes up a set with 
the amplifier panel, which contains the disconnect jacks, gain controls, 
filters, equalizers for cable circuits with 0.9 mm diameter cores and 
amplifier elements. 

ITUM-6.  Individual voice frequency 2-wire terminal amplifier for coil- 
loaded cable circuits with 0.9 mm diameter cores, contains the following: 
—panel of amplifiers with disconnect jacks, differential system, balancing 

network, gain control, filters, equalizers for cable circuits with 
0.9 mm diameter cores and amplifier elements; 

—line transformer. 

ITUM-7. Individual voice frequency 2-wire amplifer for coil-loaded and 
non-coil-loaded cable circuits with 0.9 mm diameter cores, contains the 
following: 
—panel of amplifiers with differential systems, balancing networks, gain 

controls, filters, equalizers for cable circuits with 0.9 mm diameter 
cores and amplifier elements; 

—panels of common and ring-up devices; 
—two line transformers. 
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Voice frequency amplifiers to complete the equipment package of the STU-4SM 
and STU-4K: 
TU-1. Put together from a set of ITUM-1 blocks. 
TU-2. Put together from a set of blocks for two ITUM-2 amplifiers and 

four transformers (installed separately). 
TU-3. Put together from a set of blocks of two ITUM-3 amplifiers and 

four line transformers (installed separately). 
TU-4. Put together from a set of blocks of two ITUM-4 amplifiers. 

Construction: 

STU-4SM, STU-4K. The racks are built on a lightweight frame of steel sec- 
tions, where the frame is formed with facing cabinet sheets without the 
front wall. Mounted from the front are the base plates for supporting 
the blocks. The electrical connection of the blocks to the base plate 
is made with plug connectors. The overall rack dimensions are 2,600 x 
650 x 250 mm. 

ITUM-1—7 amplifiers. Mounted in metal housings, inside which the base 
plates are secured. The individual blocks are inserted in the base 
trays. It is permissible to install amplifiers in racks of the old con- 
struction or secure them to the wall by means of the brackets In the 
spare parts set for the ITUM-2, ITUM-3 and ITUM-4.  (For the case of 
fastening to a wall, it Is necessary to provide for a spacing of 40-50 mm 
from the wall to bring In the cables to an amplifier.) 

Dimensions of the amplifiers: 

—ITUM-1, ITUM-5 and ITUM-6: one panel 150 x 644 x 250 mm (with the pro- 
truding parts); 

—ITUM-2, ITUM-3, ITUM-4 and ITUM-7: two panels, 300 x 644 x 250 mm (with 
the protruding parts); 

—TY-1--4 are installed in the STU racks and have the following dimensions: 
—TU-1: one rack panel, 150 x 650 x 250 mm; 
—TU-2, TU-3 and TU-4:  for each type, three rack panels for each two 

amplifiers for two transmit directions: 450 x 650 x 250 mm. 

At the present time, industry is producing the type 5Ya71 universal voice 
frequency amplifier, intended for the organization of a telephone channel 
in a frequency range of 300-3,400 Hz on the physical and phantom circuits 
of non-coil-loaded and coil-loaded cables with cord-paper and cord-styroflex 
insulation with core diameters of 0.9 mm and 1.2 mm. The amplifier is used 
as a 4-wire intermediate amplifier, as well as a 4-wire terminal amplifier 
with 2- and 4-wire outputs to the switchboard. 

The amplifier replaces the ITUM-1, 4, 5, 6 and 7. 
Dimensions: 152 x 640 x 320 mm (in its package). 
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Figure 2.3.1. The arrangement of the blocks of 
ITUM-1 — 7 amplifiers. 

Key: 1. PG^ [expansion unknown]; 
2. RUSX [?level control 1?]; 
3. FV-L [?filter-equalizer 1?]; 
4. FV2 [?filter-equalizer 2?]; 
5. RUS2 [?level control 2?]; 
6. PG2 [expansion unknown]; 
7. PG [expansion unknown]; 
8. DSB [?differential system-balancing 

network?]; 
9. DSB-j^ [?differential system-balancing 

network 1?]. 

TB, PH, BUY [unknown] 
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Figure 2.3.2. The placement of the equipment in the STU-4SM voice frequency 

Key: 
amplifier rack. 

1. Input terminal blocks; 6. 
2. DSB-1 [?differential system-  7. 

balancing network 1?]; 8. 
3. RUS [?level control?]; 9. 
4. FV [?filter-equalizer?]; 10. 
5. RUS; 11. 

DSB-1; 
TV [expansion unknown]; 
RK [expansion unknown]; 
intercom-call up unit and jack panel; 
power supply and signaling panel; 
STU-4SM. 
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Figure 2.3.3. The placement of the equipment in the STU~4K voice frequency- 
amplifier rack. 

Key:  1. Input terminal blocks; 
2. DSB-1 [?differential system-balancing network 1?]; 
3. RUS [?level control?]; 
4. FV [?filter-equalizer?]; 
5. RUS; 
6. PG-II [expansion unknown]; 
7. TV [expansion unknown]; 
8. RK [expansion unknown]; 
9. Intercom-call up unit and jack panel; 

10. Power supply and signaling panel; 
11. STU-4K. 
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Figure 2.3.4.    Block diagram of the ITUM-1 and ITUM-5 4-wire intermediate 
amplifier. 

Key:     1. line input; 
2. transformer; 
3. pad; 
4. level control; 
5. equalizing network; 
6. line output; 
7. amplifier element; 
8. correcting network; 
9. line 2 output; 

10. line 2 input. 
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Figure 2.3.5. Block diagram of the ITUM-2, 3 and 7 2-wire (terminal, inter- 
mediate) amplifiers. 

The pads indicated with the dashed line are inserted when the amplifiers work 
as terminal amplifiers. The equalizers (Bbip) include the following: for the 
ISUM-2 [sic], VSM; for the ITUM-3, VB; and for the ITUM-7, V-0.9. 

Key:  1. 4-wire; 
2. transformer; 
3. pad; 
4. level control; 
5. equalizer; 
6. amplifier element; 
7. 2-wire; 
8. voice frequency ring generator; 
9. correcting network; 

10. line; 
11. differential system; 
12. differential system to balancing networks; 
13. balancing transformer; 
14. balancing network; 
15. exchange; 
16. MI [expansion unknown]; 
17. PTV [expansion unknown, possibly a voice frequency ringing device?]; 
18. LR2 [?line relay 2?]. 

- 113 - 



4-wire 
U-np. 1% 2,      3. 

5. 
<iyc. 3J>. 

Tp \yd/i, - py 

]2np 
2-wire 8. 

•Jan. 

2.   D 

Lyfa 
li 

JIuH.Cm. 
<■ ■» ■ i r 

2. 

2 iin^ 
w/i 

6« 
f.2 1 

A 

rTB J 
4ä 

HH 

BUXJUHUft, 

6. 

AC </<k 

;i7. 

JZC.6<ML_ 

BP, 

&. 

7p "1 

9. 

7. 

«1 

P-J14 

k2na 
MA 

-N-np 
4-wire 

rtffl 
4. 15    2 1. 

K U 
BH 
>,2 

py y<?A - T/j 

HH I 
SJ7( 

BXJKIHUHJ 

16. 

PHC. II.3.6 B^OK-cxeina 4-npoBOAHoro oKcmeiHoro ycuJiiiTcna HTyM-4 

Figure 2.3.6. Block diagram of the ITUM-4 4-wlre terminal amplifier. 

Key: 1. transformer; 
2. pad; 
3. level control; 
4. equalizing network; 
5. amplifier element; 
6. line 1 output; 
7. correcting network; 
8. voice frequency ring generator; 
9. VR.2 [expansion unknown]; 

10. line; 
11. exchange; 
12. differential system; 
13. MI [expansion unknown]; 
14. PTV [expansion unknown]; 
15. level control; 
16. line 2 input; 
17. LRJL  [?line relay 1?]. 
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Figure 2.3.7. 

X-      2 8x. HUH, fi 
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PHC   II.3.7 .B^OK-cxeMa  2-npcmo;uioro öKoncmioro yctuiHTonsi c 
' 4-npoBOAHUM OKOH'iainicM co CTaniuioiiiioH cTopoiiu HTyM-6 

Block diagram of the ITUM-6 2-wire terminal amplifier with 
4-wire termination at the exchange end. 

Key:  1. line 1 input; 
2. transformer; 
3. pad; 
4. level control; 
5. pad CVK-0.9) [equalizing network-0.9]; 
6. amplifier element; 
7. correcting network; 
8. transformer; 
9. balancing network; 

10. balancing transformer; 
11. balancing networks to differential system; 
12. differential system. 
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SECTION III   Transmission Systems Using Open Wire Communications Lines 

3.1. The V-2 Two Channel Transmission System 

Figures 3.1.1, 3.1.2. 

Purpose: Intended for the organization of junction lines between rural auto- 
matic telephone exchanges and manually serviced telephone exchanges 
by means of multiplexing short, open wire steel circuits with two 
HF channels (while retaining a voice frequency channel on the multi- 
plexed circuit). The equipment does not provide for intermediate 
amplifiers. The equipment is designed for joint operation via 
parallel circuits multiplexed with other systems. 

Being produced at the present time is the modernized V-2-2 equipment, 
which permits covering greater distances, because of the application 
of intermediate amplifiers and AGC. The design principles, line 
frequency spectra and transmit levels are similar to that for the 
V-2 equipment. 

Type of line used: 

Open wire steel circuits with a diameter of 3-4 mm. 

Communications system: 

Two band. The equipment is designed using the group principle with the 
transmission of one side band into the line. 

Electrical characteristics: 

The line frequency spectrum: 
A-B direction 
B-A direction 

Number of channels which can be organized 

The effectively transmitted band width of the 
channels 

Maximum communications range 

4.63 - 12.7 kHz 
17.63 - 25.7 kHz 

2 HF channels 

300 - 3,400 Hz 

32 km (see the table) 

Wire Diameter 
ilHaMCTp npoioaoi) 

MM 

mm 

Spacing between" 
PltCCTOHHIie  MOKAy 

ll[K>nOA^*1H,   CM 

the wires, cm 

20 
40 
CO 

Range, km 
NaKCHMaJibHa* 

Maximum 

22 
24 
26 

MHHHMajiuia« 

Minimum 

7.5 
8.0 
8,5 

20 
40 
60 

27 
30 
32 

9,0 
10 
11 
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[Note to preceding table] 
Note: The operational range of the equipment can be doubled by means of 

organizing permanent 4-wire through working with levels at the switching 
points of 0.4 Np and repeating of the ring signals. 

Maximum gain 4.9 Np at the upper frequency of 
5.7 kHz 

Nominal relative transmit level (with 
respect to power) +0.5 ± 0.05 Np 

Input impedence of the equipment from the: 
line end 800 ohms (a provision is made in 

the transformer of the K-3.6 
filter for the capability of 
switching the input impedence to 
180 ohms) 

exchange end 600 ohms 

The nominal relative voice frequency level 
of the channels: 

at the input to the 4-wire section of 
the channel -1.5 Np 
at the output of the 4-wire section 
of the channel +0.5 Np 
at the input and output of the 2-^wire 
section of the channel 0.0 or -0,3 Np 

Note: The sets of low frequency terminations of HF channels, which 
are the coupling link with the telephone exchange instruments, are 
connected to the 4-wire line of the channel at the points with -1.5 Np 
levels on transmit and +0.5 Np on receive, and provide for one of the 
following operational modes of a rural network (something which is 
agreed upon when ordering the equipment): 
—The terminal operational mode of the channels with a residual atten- 
uation of 0.8 Np, with the capability of going over to a 2-wire 
through working mode by means of automatically switching out the 
through working pads of 0.8 Np each in the transmit and receive 
channels at the originating end upon a signal from the RSL [line con- 
nector relay] sets (Type 1). 

—A terminal operational mode of the channels with a residual attenua- 
tion of 0.8 Np with the capability of going over to the 4-wire through 
working mode at the switching points with levels of -0.4 Np by means 
of automatically cutting out the differential systems upon a signal 
from the RSL complexes (Type II); 

—A terminal operational mode of the channels with a residual attenua- 
tion of 0.8 Np between manually serviced rural exchanges with 
transmission and reception of a magnetoring via two wires (Type III). 

The ring up system using the HF channels, as well as the transmission and 
reception of the control and interaction signals ( for ATS's) and the ring 

- 117 - 



Signals (for manual servicing) are realized at a frequency of 4,000 Hz. 

Climatic operational conditions: At a temperature of from +10 to +40°C and 
a relative ambient air humidity of 80%. 

Electrical power supply: 
voltages 
current consumption 

24 or 60 volts 
150 ma (270 ma when the ring 
devices are operating) 

Equipment complement: 
Included in the equipment complement are two stations (A and B). 
Each station contains: a HF block (of the A or B type); a set of low 

frequency terminations, KNO (type I, II or III); a connecting link for 
connecting the HF block and the KNO set. 

Also provided in the equipment is a measurement device for monitoring 
the residual attenuation of the channels and aligning the equipment. 

Construction: The station is designed in the form of an instrument which 
has dimensions of 412 x 310 x 231 mm. The station can be mounted on a 
desk or in a rack of the equipment of the LATs [line equipment shop] 
(using two brackets). 

Weight: 30 kg (stations A and B). 

Cost: 911 rubles (a set of stations A and B). 

Figure 3.1.1. External view of the V-2 station. 
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> 

14.  15.  16. 
4.fS "?»" Vcy*<ti3nrA-2e 

ZSxmycnp   S/2pei.A2S  K.,S 

*-3,8 -K-3.S 

A-3,6 \A-3,S 

20. 

JS^0- 

»i 

«v <rtf;«M Low frequency channel 

K0 

Low frequency channel *« ««a/ 

Figure 3.1.2. Block, diagram of the terminal station of the V-2 transmission 
system. 

Key: 1. attenuator pad 1; 
2. D-3.4 [kHz] filter; 
3. FRM [unknown type of modu- 

lator] ; 
4. channel 1;  ' 
5. differential system; 
6. PSK [expansion unknown]; 
7. UNCh [low frequency ampli- 

fier]; 
8. KF [?channel filter?]; 
9. D-28 filter; 

10. GP [?group converter?]; 
11. PFCh-13 [unknown type of 

band pass filter]; 
12. transmit amplifier; 
13. D-15 filter; 
14. flat gain control; 

15. receive amplifier; 
16. PFCh-13; 
17. GP [?group converter?]; 
18. PSU [expansion unknown]; 
19. Pad 1; 
20. Receive amplifer; 
21. GO [unknown type of signal 

generator]; 
22. flat gain control; 
23. pad 2; 
24. ID [unknown type of detector]. 
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3.2. The OKS Single Channel Transmission System (taken out of production) 

Figures 3.2.1, 3.2.2. 

Purpose: Intended for multiplexing open wire steel circuits or circuits of 
a non-ferrous metal. 

Type of line used: Open wire steel circuits or circuits of a non-ferrous 
metal having a diameter of 3-4 mm. 

Communications system: Two-band, electrically 4-wire, physically 2-wire. 

Electrical characteristics: 

Line frequency spectrum: 
A-B direction 
B-A direction 

Number of channels which can be organized 

The effectively transmitted pass band of 
the channels: 
voice frequency 
HF 

The residual attenuation of the channels at 
•800 Hz: 

for a 4-wire circuit configuration 
for a 2-wire circuit configuration 

Length of a repeater section: 
4 mm steel for the case of "25 mm rime ice" 
3 mm copper for the case of "summer-damp" 

Nominal relative transmit level at the output 
of the terminal and intermediate stations 

Gain of the stations at 9.2 kHz: 
terminal stations 
intermediate stations 

The equipment input impedence from the: 
line end 
station end 

The AGC system 

The AGC control frequency: 
in the A-B direction 
in the B-A direction 

The design frequencies for noise determi- 
nation 

2.6 - 5.1 kHz 
6.7 - 9.2 kHz 

2 channels (one voice fre- 
quency channel and one HF 
channel) 

300 - 2,000 Hz 
300 - 2,800 Hz 

0.0 Np 
0,8 Np 

35 - 80 km 
100 - 400 km 

+2.0 Np 

6.25 Np 
7.0 Np 

1200 ohms 
600 ohms 

electrical, single frequency 

5.4 kHz 
6.4 kHz 

5.1 and 9.2 kHz 
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Voice frequency ringing via the HF channels   1,000 Hz 

The climatic operational conditions: At a temperature of from +10 to +40°C 
and a relative ambient air humidity of 75%. 

Electrical power supply: 
Voltages: 

plate 
filament 

Current consumption: 
terminal station (OKS-0): 
plate 
filament 

intermediate station (OKS-P): 
plate 
filament 

Type of vacuum tubes used: 

220 volts ± 10% 
24 volts ± 10% 

0.095 amps 
2.0 amps 

0.085 amps 
1.7 amps 

6F6; 6Zh7. 

Construction: The terminal and intermediate stations are housed in racks 
made of steel sections with the panels mounted on both sides. The 
dimensions of the racks are 2,500 x 530 x 410 mm. 

Equipment complement: 
OKS-O: terminal station 
OKS-P: intermediate station 

Weight: 

Equipment 
Ooop opyxoaaHH« 

JS£_ 

OKC-0    0KS"° 
OKC-n   OKS-P 

250 
250 
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3.3. The VS-3 Three-Channel Transmission System (taken out of production) 

Figures 3.3.1; -3.3.4. 

Purpose: Intended for multiplexing open-rwire steel circuits; 

Type of Line Employed: Steel circuits with diameters of 3, 4 and 5 mm. 

Communications System: Two-band, electrically four-wire, physically two-wire. 

Electrical Characteristics: 

Line frequency spectrum: 

A-B direction 
B-A direction 

Number of channels which can be organized 

The capability of secondary multiplexing of 
HF channels 

Channel I 

6.3-8.7 KHz 
3.3-5.7 KHz 

Channels II and III 

10.3-15.7KHz 
19.3-24.7 KHz 

Three HF channels 

One of the telephone 
channels can be used 
for 12 voice frequency 
telegraphy (TT) chan- 
nels 

Companders are provided in the equipment, and when they are switched in, 
secondary multiplexing of the channels is not permitted. 

The effectively transmitted passband of the channels 

Residual channel attenuation at 800 Hz 

Maximum length of a retransmission section 

The same, where voice frequency telegraphy is used 

The maximum length of a repeater section for the 
following channels: 

I 
II and III 

Nominal relative transmit level at the output of the 
routing filters 

Channel stability (with one retransmission section) 

Maximum gain of the terminal and intermediate stations 
for the following channels: 

I (with. AGC) 
II and III (with AGC) 
I (without AGC) 
II (without AGC) 

The input impedance of the equipment looking into: 

the line 
the station 

300 - 2,700 Hz 

0.8 Np 

400 km 

240 km 

80 km (60 km minimum) 
40 km (30 km minimum) 

+ 1.5 Np (with re- 
spect to power) 

0.6 Np 

6.5 Np 
6.5 Np 
6.5 Np 
5.5 Np. 

800 ohms 
600 ohms. 
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The AGC system 

The AGC control frequencies for the following 
channels: I: 

XI and III: 

Station A 
Station B 

Station A 
Station B 

The design frequencies for noise determination 

The psophometric value of the internal noise 
voltage in the terminal station channels at the 
0.8 neper relative level point 

The channel nonlinearity factor when the ampli- 
tude limiter is cut out (with one retransmission 
section) 

The reflection factor of the input impedance of 
the equipment from the: 

Station end in a two-wire channel when 
the isolating capacitor in a range 
of 0.3 - 2.7 KHz in inserted 

Line end, with respect to 800 ohms 

The »voice frequency ringing frequency via the 
HF channels 

Electrical, single frequency, 
flat—slope type. 

9 KHz 
3 KHz 

13 KHz 
22 KHz 

8.7, 15.7 and 24.7 KHz 

0.6 mv 

2.5 % 

0.1 

0.25 

2,100 Hz 

Climatic Operational Conditions: At temperatures of from +10 to +40° C,,and a 
relative ambient air humidity of 75%. 

Electrical Power Supply: The equipment is powered from DC or AC sources, as 
well as remotely, from DC sources. 

Voltages: 
— Local electrical power supplies: 

Plate 
Filament 
Mains 

— Remote power 

Current and Power Consumption: 

220 volts DC + 10% 
24 volts DC + 10% 
127/220 volts AC 

176 volts DC 

1  -•■   ■. :^. • ■='■.=—- =  

3_ (OiiopyAOiiaiiHC 2.   Amm, j*a 

OVS   OUC-3-I . 100 
OVS   OBC-3-ly 35 
OVS   013C-3-2/3 100 . 
OVS   013C-3-2y 35 
FVS   riBC-3-1 80 
PVS   IlBC-3-2/3 80 

3 • Hasan, xri CcTb 127,220 t, $m    ^ 

670    . 60 
400 •   44 

1C00   . 110 
400 44 
400 44 
400 44 
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[Key to Current and Power Consumption Table]: 

1. Equipment; 
2. Plate, ma; 
3. Filament, ma; 
4. 126/220 volt mains, watts. 

Notes: a. The remote power for terminal stations (simplified) 
at 176 volts is 180 - 200 ma, and 185 - 200 ma for 
intermediate stations; 

b. The 0VS-3-2u stations have limitations in service 
because of the presence of telephony conflicting 
with the OVS-3-2/3 equipment. 

The type of vacuum tubes employed: lOZhlL or 12ZhlL for the case where the 
filament battery voltage is no lower than 
21.6 volts. 

Equipment Complement: 

VS-3 rack: Frame with the common rack units (panels for fuses, intercpm- 
callup unit, signaling, etc.), adapted for the installation 
of three stations: intermediate, terminal, or both of them 
and supplemental units. 

0VS-3-1:  Complete terminal station for channel 1 with AGC. 
OVS-3-lu: Simplified terminal station for channel I without AGC. 
OVS-3-2/3: Complete terminal station for channels II and III with AGC; 
OVS-3-2u: Simplifier terminal station for channel II without AGC. 
PVS-3-1:  Intermediate station for channel I with AGC. 
PVS-3-2/3: Intermediate station for channels II and III with AGC. 

Supplemental Units: 

— Power supply panel for powering the equipment from the 127 or 220 volt AC 
mains; 

— The remote power transmission panel, DP, for feeding remote power to ter- 
minal or intermediate stations; 

— The DP receiver panel for the reception of remote power; 
— A panel of station matching devices, consisting of three transformers, one 

of which can be used as a balancing transformer in the low frequency 
channel; 

— A line matching unit, adapted for installation on a support [pole]; 
— A compander for noise reduction in the high frequency channels; 
— DK-2.4 and BDK-2.4 bypass filters. 

Construction: A frame of steel sections for the installation of the inter- 
mediate or terminal stations and supplemental devices. The 
dimensions of the rack are 2,500 x 665 x 425 mm. 
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Weight 
Equipment 

Racks: VS-3 
OVS-3-1 
OVS-3-lu 
OVS-3-2u 
OVS-3-2/3 
PVS-3-1 
PVS-3-2/3 

Power supply unit 
Remote power transmission panel 
Remote power receive panel . 
Station matching unit 
The same, for the line 
Compander  

Weight, kg 

75 
90 
83 
80 
140 
90 
90 
17 
12 
12 
7 
5 

15 

View from the front 
Bud cnepeäu 

View from the side 
Bud CSOKI/ 

1. 
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ft 
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Figure 3.3.1. 

The placement of the equipment 
in the rack with the common rack 
units of the VS-3 equipment. 

Key: 

1. Place for the power supply 
unit; 

2. Place for the remote power 
supply panel (transmit or 
receive); 

3. Place for the stations; 
4. Intercom-callup unit; 
5. Number dialer; 
6. Signaling; 
7. Blank panel; 
8. Jacks; 
9. VS-3. 
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[Key to preceding Figure 3.3.4, continued]: 

18. LVN [expansion unknown]; 
19. RF-6.0 [6.0 KHz rejection filter]; 
20. FVN [expansion unknown]. 

3.4. The V-3, V-3-3 and V-3-3s Three-Channel Transmission Systems 
(The V-3 has been taken out of production) 

Figure 3.4.1 - 3,4.16. . 

Purpose: The units are designed for the following: The V-3 — for multiplexing 
copper or bimetal open-wire circuits; V-3-3 — for multiplexing cop- 
per, bimetal and steel-open wire circuits; V-3-3s — for multiplexing 
steel open wire circuits, as well as VTSP 1 x 4 x 1.2 and PRPPM 1 x 
x. 4 x 1.2 type cables on rural service telephone networks. 

Type of Line Used: Steel, copper, and bimetal open-wire circuits, as well as 
VTSP and PRPPM cables. 

Communication System: Two-band, electrically four-wire, physically two-wire; 

Electrical Characteristics: 

V-3 Line Frequency Spectrum: 

A-B direction 
B-A direction 

6.3 - 14.7 KHz 
18.3 - 26.7 KHz 

Note: There is the option of organizing two spectra in the. indicated 
frequency range (a main, and a supplemental one). The supplemental 
spectrum is the Inverse of the main one. The terminal station can 
operate as either station A or station B. 

i 

-   Haspao/iemt* 
1« uepciamr 

~     UapHaHTu jiHiieftHbix cnexTpoa annapatypu 
i-y                          B-3-3 H B-3-3C, Kin 

I II HI              |              IV 

A-B       A — B 
B-A       B—.A 

4—16 (n) 
19—31 (n) 

4—16 (o) 
19-31 (o) 

4—16 (n) 
18—30 (n) 

4—16 (o) 
18—30 (o) 

Key: 1. Transmission directions; 
2. Variants of the line spectra of the V-3-3 and V-3-3s 

equipment, KHz. 
Note: Here, and in the following in similar cases, n [p] is the 

regular arrangement of the channels in the line spectrum, 
and o [o] is the inverse. 

The number of channels which can be organized: 

V-3, V-3-3s 
V-3-3 

Three HF channels 
Three HF channels and a two-band service 
communications (DPS) channel in the 
0.3 - 2.94 KHz spectrum. 
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The effectively transmitted passband of the channels: 

V-3 300 - 3,700 Hz 
V-3-3, V-3-3s 300 - 3,400 Hz 

' DPS V-3-3 300 - 1,500 Hz. 

Note: In the V-3 equipment, the frequency conversions in the A-B transmit direc- 
tion are accomplished by means of shifting the voice frequency spectra 
of the first, second and third channels of 300 - 2,700 Hz with the 6.9 
and 12 KHz carriers (the main spectrum) or the 9, 12 and 15 KHz carriers 
(supplemental spectrum) to the line frequency spectrum. In the B-A 
direction, the voice frequency channel spectra are shifted by the 27, 
24 and 21 KHz carriers (main spectrum) and the 21, 24 and 18 KHz (sup- 
plemental spectrum) carriers respectively to the line frequency spectrum. 

In the V-3-3 and V-3-3s equipment, the 300 - 3,400 Hz voice frequency 
• spectrum is converted in the A-B direction by the 12, 16 and 20 KHz 
carriers with the formation of the pre-group (supplemental conversion) 
in the 12 - 24 KHz spectrum, which is then converted by the 72 or 108 
KHz frequencies, with the formation of the 84 - 96 KHz spectrum (the 
regular and inverse arrangement respectively). In the third conversion 
stage, the 84 - 96 KHz spectrum is shifted by the 100 KHz frequency to 
to the 4 - 16 KHz line spectrum (direction A-B) or the 114 or 115 KHz 
frequency to the 18 - 30 KHz or 19 - 31 KHz line spectrum (direction 
B-A). 

The back conversion is accomplished accordingly in the receive section 
of the equipment. 

The capability of secondary multiplexing of HF channels: 

V-3 One of the telephone channels can be used for 12 
voice frequency telegraphy channels. 

V-3-3        One of the telephone channels can be used for 12 
voice frequency telegraphy channels; the DPS [two-band 
service communications] channel can be used for 6 voice 
frequency telegraphy channels. 

V-3-3,       Instead of two telephone channels, there is the option 
V-3-3s       of organizing a broadcast channel by means of supplement 

equipment (AV-2/3) via non-ferrous metal circuits. When 
multiplexing steel circuits, one of the telephone channels 
can be used for 12 voice frequency telegraphy channels 
(the first channel for variants I and ill of the spectrum, 
or the third channel for variants II and IV), 

The maximum communications range: 

V-3, V-3-3    10,000 km via copper and bimetal open-wire circuits 
V-3-3,       150 km via steel circuits where one OUP [attended 
V-3-3s       repeater station] is present as well as four NUP's 

[unattended repeater stations], and 75 km when two NUP's 
are present. 
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Note: Because of the lack of AGC in the NUP's, and because of the 
fact that the transmit level at the output of the NUP's is less 
than at the OUP, it is necessary to locate the NUP, with respect 
to the station which transmits the upper group of frequencies 
(station B) as follows: with one NUP, at a distance of no more 
than 35 km; arid with two NUP's, the first at 30 km and the second 
after 25 km. 

V-3"3 54 km via VTSP 1 x 4 1.2 cable, where 
there are two NUP's 

V-3-3s-u (simplified station 23 km for a steel circuit without 
without AGC) NUP's 

25 km for VTSP 1 x 4 x 1.2 cable. 

The length of a retransmission 
section for the V-3, V-3-3        2,000 km 

The equalizable length of a repeater section: 

V-3, V-3-3 80 - 250 km 
V-3-3s 10 - 40 km 

The nominal relative transmit level at the output of the stations: 

V-3, V-3-3, V-3-3s (OUP, 
OP [terminal station]) + 2.0 Np 
V-3-3s-u (OP) + 0.6 + 0.1 Np 
V-3, V-3-3s (NUP) + 0.5 Np 

The nominal relative level of the channels at voice frequencies: 

Transmission in the four- 
wire section of the channel —1.5 Np 
Reception in the four- 
wire section of the channel + 0.5 Np 
Reception arid transmission 
in the two-wire part of 
the channel 0.0 Np or -0.8 Np 

The maximum gain of the line amplifiers of the OP and OUP's of the V-3 
equipment: 

A-B direction 3.7 Np 
B-A direction 5.5 Np 

The minimum permissible level at the input to the receive channel of the 
V-3-3 and V-3-3s equipment at 31 KHz under the following weather conditions: 

Normal - 4.3 Np 
Severe (rime ice) - 6.3 Np 

The same for the lower group of 
frequencies: - 1.8 and 5.5 Np respectively 

The maximum gain of the NUP of the 
V-3-3 and V-3-3s equipment at 31 KHz 

4 Np 
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The minimum permissible level at the input 
to the receive channel at 31 KHz for the 
V-3-3s-u equipment 

The input impedance of the equipment from 
the: 

Line end: 
Station end: 

The voice frequency ring frequency: 

V-3 

V-3-3 

V-3-3s 

- 4,15 Np (under normal condi- 
tions with the option of increas- 
ing the gain by 2 Np by cutting 
out the pads). 

V-3, ohms 

6ÖÖ 
600 

V-3-3, V-3-3s 
V-3-3s-u, ohms 
100, 150, 600 
600 

The AGC system: 
V-3 

V-3-3, V-3-3s 

1,000/20 Hz or 500/20 Hz, provi- 
sion is made for DC transmission 
of the ring to the switchboard 

2,100 Hz 

3,825 Hz (outside the HF [sic] 
channel) 

Two-frequency electromechanical 
and supplemental manual control 
Two-frequency flat and sloped 
type thermo-electromechanical. 

Climatic Conditions: 

The V-3, V-3-3 and V-3-3s (OP, OUP) equipment can operate in temperatures of 
from +10 to +40° C and a relative ambient air humidity of 80%. The V-3-3 and 
V-3-3s (NUP) equipment can operate in temperatures of from -10 to +40° C and 
a relative ambient air humidity of up to 98%. 

Electrical Power Supply: 

Voltages: 

The V-3 is powered from the 127/220 volt AC mains or with direct current; 

Plate:     206 volts regulated or 220 volts unregulated; 
Filament:   21.2 volts regulated or 24 volts unregulated. 

The V-3-3 is powered from the 127/220 volt AC mains or with direct current 
at 21.2 or 24 volts. 

The V-3-3s is powered from the 127/220 volt AC mains or with direct current 
at 24 or 60 volts. 

The V-3-3 and V-3-3s NUP [unattended repeater] (is powered remotely), with 
DC at 80 volts from 19/80 volt inverter, installed at.the terminal stations 
instead of the 19 + 2% voltage regulators and the DP [remote power] trans- 
mission board. The input voltage to the NUP amounts to 40 volts. 
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Current and Power Consumption 

Equipment 
Plate, 

206 v. 

0,22 

amps 

220 v. 

0.22 

Filament 

21.2 v. 

4.7 

, amps 

24 v. 

6.3 
0.2-1, 0 

Mains 
127/220 

OV-3 (single rack) 
Signaling 

350 VA 

0V-3 (two-rack) 
Signaling 

0.25 0.25 5.6 7.2 
0.2-1. 0 

350 VA 

PV-3 
Signaling 

0.18 0.18 3.5 4.7 
0.1-0. 9 

300 watts 

0V-3-3 Tsv [nonferrous metals] ■- - 1.46 1.46 50 watts 

0V-3-3 St [steel] with remote 
power transmission _ — 2.1 2.1 75 watts 

PV-3-3 - - J-9 1.9 66 watts 

PV-3-3, with remote power 
transmission _ — 2.3 2.3 80 watts 

0V-3-3s p» - 1.7 1.7 50 watts 

OV-3-3s-u - - 0.9 0.9 25 watts 

NUP V-3-3 (or V-3-3s) 40 ma from 80 volts DC. 

Equipment Complement: 

OV-3 (two-rack). It is housed in two racks: a group equipment rack, SGO, and 
an individual equipment rack, SIO, 

OV-3 (single rack). It is housed in one rack. The group and individual 
equipment are mounted on both sides of the frame. 

PV-3. It is housed in one rack. 
Supplemental components for the V-3. The DK-2.8 and DK-5.7 filters, as well 
as the BDK-2.8 and BDK-5.7 balancing filters, by means of which the voice 
frequency channels, facsimile or broadcast channels are formed; the 550:140 
line matching transformer and the PIEL-3 instrument. 

OV-3-3 Tsv. Terminal station for multiplexing nonferrous metal circuits, and 
housed in a rack 2,600 mm high, in which two terminal stations and the DPS 
[two-band service communications] channel equipment can be mounted. Included 
in the station complement are: the power supply unit for converting the 127/ 
/220 volts AC to 24 volts DC; the matching autotransformer, AT, for matching 
the 600 ohm input impedance of the equipment to cable or steel circuits 
(100, 150 ohms and 800 ohms respectively); the filter equalizer, FV, of the 
VUS-12 for compensating for the amplitude-frequency distortion in a range 
of up to 31 KHz; the P-321 instrument case. 

Note: Not included in the station complement is the DPS equipment and the 
companders (stipulated when ordering). 
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OV-3-3 St. Terminal station for multiplexing steel circuits with a layout 
similar to that of the OV-3-3 Tsv, Included in the station complement are: 
the power supply; autotransformer; companders and the P-321 instrument. 
The FV VUS-12 filter-equalizer and DPS equipment is not included in the 
station equipment complement. 

PV-3-3. Universal amplifier station for multiplexing steel circuits or cir- 
cuits of nonferrous metals. Included in the station complement are: power 
supply unit, autotransformer, FV VUS-12 filter-equalizer, the UF-18 and 
UF-30 narrow band filters for working in the different variants of the line 
spectrum, and the P-321 instrument. The DPS equipment is not included in 
the station complement (stipulated when ordering). 

.NUP V-3-3. An unattended repeater station for the V-3-3 and V-3-3s systems. 
Included in the NUP complement are: equipment for remote power transmission 
and a remote power voltage inverter, which are installed at the attended 
stations. 

Supplemental devices for the V-3-3. The OV-3-3 RTsv is a complex of blocks 
for expanding the terminal station for nonferrous metal circuits. It is 
put together as a set just as the OV-3-3 Tsv, but without the P-321 instru- 
ment and the generator equipment. 

OV-3-3RSt is a complex of expander blocks for the terminal station for steel 
circuits. It is put together as a set just as the OV-3-3 St, but without 
the P-321 insturment and the generator equipment. 

PV-3-3R is a complex for expanding the intermediate station. It is put to- 
gether as a set just as the PV-3-3, but without the P-321 instrument, 

DPS is equipment for two-band service communications, and is installed at 
attended stations (one DPS set at a terminal station, and two at an inter- 
mediate station. 

DPS-PP is a device for parallel connection to a PV-12 bypass channel at points 
where there are three-channel system HF amplifiers. It is installed in the 
PV-12 racks. 

Equipment for organizing broadcast program transmission: the VO (broadcast 
equipment) and GN-V (broadcast generator) blocks. 

Line matching devices, LSU. 
Compander block for installation at terminal stations where necessary. 
Block of DK-3.2 filters for separating the three-channel system signals and 

the voice frequencies, as well as for the organization of a DPS channel. 
OV-3-3s. Terminal station for multiplexing steel circuits and VTSP and PRPPM 

cables. Two stations can be installed in a rack. 
OV-3-3sr. A complex of blocks for expanding an OV-3-3s terminal station. 
OV-3-3s-u.  Simplified terminal station (without AGC). Two stations can be 

installed in a rack. 
OV-3-3s-ur. A complex of blocks for expanding an OV-3-3s-u terminal station. 

Construction: 

V-3. They are housed in standard racks with the blocks filling both sides. 
The dimensions of the racks are 2,500 x 650 x 410 mm. 

V-3-3, V-3-3s. They are housed in racks of lightweight metal frames, which, 
with facing sheets, take the form of cabinets for the V-3-3 equipment, with 
dimensions of 2,600 x 650 x 250 mm without the front wall. The dimensions 
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of the V-3-3s are 2,150 x 650 x 250 mm. The bases for mounting and connec- 
ting the equipment blocks into the circuitry are installed from the front 
side of the cabinet. The electrical connection of the blocks to the bases 
is made by means of plug connectors. (Each plug connector has 8 connections). 

NUP V-3-3 (or V-3-3s). They are housed in a rectangular metal box with dimen- 
sions of 335 x 295 x 560 mm, and intended for installation in heated and un- 
heated rooms. The NUP housing is made with a rubber seal for protecting the 
NUP equipment against the intrusion of moisture. The NUP is secured to the 
wall with brackets. 

Weight and Cost 

Equipment 

OV-3 (single rack type) 
0V-3 (two-rack type) 
PV-3 
V-3 power supply unit 
0V-3-3 Tsv for one system, without the supplemental units 
0V-3-3 St for one system, without the supplemental units 
OV-3-3r Tsv for one system 
OV-3-3r St for one system 
PV-3-3 for one system 
PV-3-3r for one system 
NUP V-3-3 (V-3-3s) 
DPS 
DPS-PP 
Compander for the OV-3-3 
DK-3.2 filter block for the V-3-3 

Weight, kg Cost, rubles 

350 3,200 
400 3,200 
400 2,300 

v* 79 
s 130 2,776 
! 130 2,930 

45 2,275 
49 2,467 
132 2,377 
54 2,118 
20 1,500 
8 453 

16 537 
1.2 82 
3.5 64 

K-1Z0& 

17   .     18 

4-JJl 

1.   2. 
3* V  B    *    7 a    o    9    10 

Jl-31   4.   5.   b.ycnpr0-  -« -, ,A-M 

l« ligg ^1 
i& 13B       -^m ~~ 

14 

20 21 

Vcnp  8 
22 

H-17,0 

27- 

.Figure 3.4.1.     Block diagram of the intermediate attended station of the 
V-3-3 equipment. 
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[Key to Figure 3,4.1.]: 

1. RÜS [?gain control?]; 
2. PLV [expansion unknown]; 
3. D-31 filter; 
4. ARP [expansion unknown]; 
5. BUS [?balancing amplifier?]; 
6. RN-V [expansion unknown]; 
7. Receive amplifier; 
8. Pad; 
9. VUS-12 filter-equalizer; 

10. D-32d filter; 
11. MPB [expansion unknown]; 
12. UPr P [ flat  type of control unit]; 
13. Upr N [slope type control unit]; 
14. UPKCh [?control channel receiver control unit?]; 
15. 31 (or 30) KHz narrow band filter; 
16. STr [matching transformer]; 
17. AT [autotransformer]; 
18. Matching transformer; 
19. TUF [unknown type of narrow band filter]; 
20. 16 KHz narrow band filter; 
21. UPKCh; 
22. Receive amplifier; 
23. RN-N [expansion unknown]; 
24. Correcting network; 
25. PLVD [expansion unknown]; 
26. RRU [expansion unknown]; 
27. D-17.0 [KHz] filter. 

[Key to Figure 3.4.2]: 

1. Fuse panel; 
2. Ballast resistor panel; 
3. Power supply unit; 
4. Voice frequency ring receiver 1 panel; 
5. The same, No. 2; 
6. The same, No. 3; 
7. Low frequency amplifier panel; 
8. The same, No. 2; 
9. The same, No. 3; 

10. NM-5-47 neper meter; 
11. Signaling panel; 
12. Monitor and test unit block; 
13. Two-wire intercom-callup unit block; 
14. Four-wire intercom-callup unit block; 
15. Jack panel for four wire connections; 
16. Channel jack panel; 
17. Junction line jack panel; 
18. Blank panel; 
19. Voice frequency ringing generator panel; 
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Figure 3.4.2. The placement of the equipment in rack one of the OV-3 
(SIO) [individual equipment rack] three-channel system 
terminal station of the V-3 equipment. 

Key [continued]: 

20. Channel 1 modulator panel; 
21. Channel 2 modulator panel; 
22. Channel 3 modulator panel; 
23. Limiter panel; 
24. Channel 1 demodulator panel; 

25. Channel 2 demodulator panel; 
26. Channel 3 demodulator panel. 
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Figure 3.4.3. The placement of the equipment in rack two of the OV-3 
(SGO) [group equipment rack] three-channel system terminal 
station of the V-3 equipment. 

Key: 1. Blank panel; 
2. Panel of DK-16 routing filters; 
3. Carrier frequency generator panel; 
4. 33 KHz amplifier panel; 
5. Group modulator panel; 
6. Group transmit amplifier panel; 
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[Key to Figure 3.4.3, continued]: 

7. Standby group amplifier panel; 
8. Group receive amplifier panel; 
9. Direction A control frequency receiver panel; 

10. Phantom line adjuster panel; 
11. 50 Hz generator panel; 
12. OV-3 (SGO); 
13. Panel of input terminal blocks; 
14. Panel of compensation circuits; 
15. BDK-5.7 filter panel; 
16. BDK-2.8 filter panel; 
17. K-5.7 filter panel; 
18. D-5.7 filter panel; 
19. D-2.8 filter panel; 
20. Desk. 

[Key to Figure 3.4.4]: 

1. Power supply buses; 
2. Fuse panel; 
3. Power supply unit panel; 
4. Low frequency amplifier panel; 
5. Control frequency receive panel (direction A); 
6. Phantom line adjustment panel; 
7. Neper meter; 
8. Signaling panel; 
9. M/T [expansion unknown]; 

10. Monitor and test unit block; 
11. Two-wire intercom-callup unit block; 
12. Four-wire intercom-callup unit block; 
13. Four-wire connecting jacks; 
14. Channel jacks; 
15. Junction line jacks; 
16. Carrier frequency generator panel; 
17. Panel of the group amplifier for receive; 
18. Panel of the standby group amplifier; 
19. Panel of the group amplifier for transmit; 
20. 33 KHz amplifier and 50 Hz generator panel; 
21. Group modulator panel; 
22. Voice frequency ringing generator panel; 
23. Input terminal blocks, ballast resistors and compensation circuit; 
24. Place for the installation of a transparent panel. 
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Figure 3.4.4. The placement of the equipment in the OV-3 (single rack 
variant) three-channel system terminal station of the 
V-3 equipment. 

[Key on preceding page] 
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Figure 3.4.5; The placement of the equipment in the PV-3 intermediate 
station of the V-3 equipment. 

Key: 1. Fuse panel; 
2. Ballast resistor panel; 
3. Power supply unit; 
4. Control frequency receiver panel (direction B); 
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{Key to Figure 3,4.5, continued]: 

5. Phantom line adjustment panel (direction B); 
6. Panel of control frequency receivers (direction A); 
7. Phantom line adjustment panel (direction A) 
8. Two-wire intercom-callup unit block; 
9. Line jack panel; 

10. Junction line jack panel; 
11. Transformer panel; 
12. 50 Hz generator panel; 
13. Group amplifier panel (direction B); 
14. Standby group amplifier panel; 
15. Group amplifier panel (direction A); 
16. DK-2.8 filter panel (direction A); 
17. Panel of input terminal blocks; 
18. Panel of compensation circuits; 
19. BDK 5.7 filter panel (direction B); 
20. BDK-2.8 filter panel (direction B); 
21. BDK-5.7 filter panel (direction A); 
22. BDK-2.8 filter panel (direction A); 
23. DK-2.8 filter panel (direction B); 
24. D-5.7 filter panel (direction B); 
25. K-5.7 filter panel (direction B); 
26. D-30 filter panel; 
27. DK-16.4 filter panel; 
28. K-5.7 filter panel; 

[Key to Figure 3.4.6]: 

1. TU2 [Expansion unknown]; 
2. Limiter; 
3. First channel; 
4. Third channel; 
5. Transmitter; 
6. Transmit amplifier; 
7. GN [?carrier generator?]; 
8. D-16.4 filter; 
9. IKCh [expansion unknown]; 

10. KG [?crystal oscillator?]; 
11. F-33 filter; 
12. 33 KHz amplifier; 
13. TV [expansion unknown]; 
14. Differential system; 
15. BK [balancing network]; 
16. PrNr [unknown type of receiver]; 
17. AGC receiver; 
18. 50 Hz generator; 
19. TK [?telephony channel?]; 
20. TU3 [expansion unknown]; 
21. The individual equipment for three channels; 
22. Low frequency amplifier; 
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Figure 3.4.7. Block diagram of terminal station B of the V-3 equipment. 

Key: 1. Transmit; 
2. TU2 [expansion unknown]; 
3. Limiter; 
4. First channel; 
5. Transmit unit; 
6. Third channel; 
7. Gr Pr [?group converter?]; 
8. Transmit amplifier; 
9. K-16.4 filter; 

10. IKCh [?control frequency meter?]; 
11. Generator; 
12. Amplifier; 
13. DS [differential system]; 
14. TV [expansion unknown]; 
15. BK [balancing network]; 
16. Pr NR [expansion unknown]; 
17. AGC receiver; 
18. Receive; 
19. TU [expansion unknown]; 
20. Low frequency amplifier; 
21. First channel; 
22. Receive unit; 
23. Individual equipment of three 

channels; 
24. Group equipment; 
25. Line filters and balancing 

[network]; 

26. TK [?telephony channel?]; 
27. Balance; 
28. U-33 filter; 
29. F-33 filter; 
30. K-5.7 filter; 
31. D-5.7 filter; 
32. [?receive amplifier?]; 
33. Phantom line adjuster; 
34. 50 Hz generator; 
35. D-16.5 filter. 
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Figure 3.4.8. Block diagram of the 
V-3 equipment. 

Key: 1. D-16.4 filter; 
2. Phantom line adjuster; 
3. Group amplifier; 
4. 50 Hz generator; 
5. AGC receiver; 
6. Pr. NR [expansion unknown]; 

Figure 3.4.9. Equipment placement in 
the terminal station rack of the V-3-3 
equipment (for one system). 

Key: 1. Power supply unit; 
2. Signaling; 
3. Remote power transmit unit; 
4. Remote power supply; 
5. DK-17.0 filter; 
6. GP [?group converter?]; 
7. RÜ [?gain control?]; 
8. Automatic gain control; 
9. Line amplifier; 

10. Modulator 1;. 
11. K-R [expansion unknown]; 
12. Differential system; 
13. UPDPS [unknown type of two- 

band service communications 
unit]; 

14. DSDPS [Two-band service 
communications unit differ- 
ential system??] 

intermediate station of the 

Input Terminal 

6. 

10, 

12 

BSowiBn 

2.   3   4 

l.w 
A* 

rn 

M-i 

AC 

isT 

Ltf. 19.20 21. 

Mi 

AC 

CulHtlM m 
A«- 

17,0 3,2 
AT 

s.Apy 

M-m 

AP 

rn, rni 

K-P 

m 
H3M< 

K-P 

3/5 

El 
Aye 

K-P 

%/ijnjj 

D : 

snipe £j> 

n-3 V-3 =d 
— mo- ■J 

9 

-250—*#Ci-> 

- 147 - 



[Key to Figure 3.4.9, continued]; 

15. Intercom-callup unit; 
16. Measurements; 
17. VO [broadcast unit]; 
18. GNi [tcarrier generator 1?]; 
19. GN2; 
20. GNDPS [?two-band service communi- 

cations carrier generator?]; 
21. GN-V [broadcast generator]. 

Figure 3.4.10. The equipment placement 
in the V-3-3 equipment intermediate 
station rack, (for one system). 

Key: 1. Power supply unit; 
2. Signaling; 
3. Remote power transmit unit; 
4. FV VUS-12 [VUS-12 (auxiliary 

amplifier) filter-equalizer]; 
5. DK-3.2 filter; 
6. ATr [?autotransformer?]; 
7. DP [remote power unit]; 
8. DK-17.0 filter; 
9. RU [?level control?]; 

10. ARU [automatic gain control, 
AGC]; 

11. LUS-A ["A" line amplifier]; 
12. LUS-B [HBM line amplifier]; 
13. DK-17.0 filter; 
14.. DSDPS. [?two-band service 

communications unit remote 
signaling?]; 

15. UPDPS [expansion unknown]; 
16. DSDPS; 
17. GnDPS [?two-band service 

communications generator?]; 
18. PVU [intercom-callup unit]; 
19. Meter. 

5 

8 

13 

14 

Input Terminal 
B6odnbie speöeHKu 

Blocks  

lV7y 

W-3? m 

am •■npvh 

nunppy 

CUZHd- 

jfjjfgffj 

3. 4, 
m 'HBXß 

RTp W-3,2 ^r* ripy in. 
flpy 

&lc. t^S 

lfi sy 
15 

&Ana\MM2 
ID. 

men \i 
IW-6 

«3M  fHjük 
19r 

1 
15, 

17 

a-:?-.* V-3-3H 
■650 

- 148 - 



4 

10 

M-l 

JL1     1.   ?.n 1~ 

JW 4^ 

/■/? 

^f If'.f;;l[VWf] 

tf-J .v-/7/r-i 

/W 

*-/> tf-P 

8. APy 

if?"' IK- 

CuzHamifn 
jauun 

AT 

M 

aye 

3»! 

1< 

5J lfi 

11     12 13. 
■S50 

21   KoMi/ieam 6JWKO9 paoßumun 
cmo/muu 0B-3-3(0B-3-3-PCT) 

m 
1"     TT I, 

l^fe S^ij 

/y 

RT 

s: m /iyc- 

8w 
Wß 9.1 
CuwM 

"\Q 3BUUH two 

' 11. 12' 

in 

rac- 

98 
mn 

■650 J 

CWtftfW 08-3-3(06-3-3-?) 

Figure 3.4.11. The placement of the equipment in the sets of expander 
blocks for the OV-3-3 and PV-3-3 stations. 

Key: 1. Differential system? „ 
2. DSDPS [?remote signaling for the two-band service communications.' J, 
3. UPDPS [expansion unknown]; 
4. M-I [modulator I]; 
5. K-R [expansion unknown]; 
6. GP [?group converter?]; 
7. RU [?level control?]; 
8. Automatic gain control; 
9. Line amplifier; 

10. PU [?transmit unit?]; 
11. Signaling; 
12. Remote power transmit'unit; 
13. Remote power supply 
14. DSDPS; 
15. UPDPS; 
16. DSDPS; 
17. "B" line amplifier; 
18. DK-17.0 filter; 
19. "AH line amplifier; 
20. VUS-12 filter-equalizer;   
21. Set of expander blocks for the OV-3-3 (or 0V-3-3-RST) station; 
22. Set of expander blocks for the PV-3-3 (or PV-3-3-R) station. 
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Rev. 

Pac. UI.4.12. B^OK-cxeua OKoueiHoA CT3HUHK annapaTypu B-3-3 

Figure 3.4.12. 

Key: 

Block diagram of the terminal station of the V-3-3 
equipment; 

1. Pad; 
2. IM [unknown type of modulator]; 
3. FV [filter—equalizer]; 
4. PF [bandpass filter]; 
5. GTV [voice frequency ring 

generator]; 
6. VUS-II [auxiliary amplifier 

station II]; 
7. D-33 filter; 
8. [?expander?j; 
9. PTNV [voice frequency dial- 

ling receiver]; 
10. Differential system; 
11. Low frequency amplifier; 
12. Channel II 
13. Channel III; 
14. IP [unknown type of detector]; 
15. KK [correcting network]; 
16. UGD [unknown type of amplifier]; 
17. Broadcast; 
18. Reference current; 
19. MPB [expansion unknown]; 
20. PLVD [expansion unknown]; 
21. PLV expansion unknown]; 
22. Pad; 
23. FNCh [low pass filter]; 
24. RUS ['level control?]. 
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800 ohms 
8OO0M 

ohms 

PHC III.4.13. BflOK-cxeua npoiie>KyT04HOft Heo6aiy»H8ae»ioft 
CTaHUHH aanapaTypu B-3-3 (B-3-3c) 

Figure 3.4.13. Block diagram of an intermediate unattended station of the 
V-3-3 (or V-3-3s) equipment. 

Key: 1. RU [?gain control?]; 
2. PLV [expansion unknown]; 
3. RN-V [expansion unknown]; 
4. Unknown type of line amplifier; 
5. K-17.Ö filter; 
6. Correcting network; 
7. D-17.0 filter; 
8. PUs-U [unknown type of amplifier]; 
9. RN-N [expansion unknown]; 

10. PLV. 
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Figure 3.4,16, 

The placement of the equipment in the 
terminal rack of the V-3-3s station, for 
one system. 

Key: 

1. Power supply unit; 
2. MB" generator; 
3. Input equipment (broadcasting); 
4. GP-1 [?group converter 1?]; 
5. Line amplifier; 
6. Receiver; 
7. DK-3.24 filter; 
8. Pr S? [expansion unknown]; 
9. Per SK [?matching network transmit unit?]; 

10. Limiter, suppression filter; 
11. Modulator I; 
12. Intercom-callup unit, meter; 
13. Compressors; 
14. Gni [?generator 1?}; 
15. DS [differential system]. 

PHC.   1II.4.16.  Pa3Memeiine  oßopy- 
aoaaüHH    Ha    CTOfiKe    OKOHCWHOH 

CTaHUHH B-3-3c Ha 1 CHCteMy 

3.5.    The BTO-3/4, BO-3 and B0-3-2 Three-Channel Transmission System 
(Manufactured in the Hungarian People's Republic) 

Figures 3.5.1 - 3.5.6. 

Purpose: Intended for multiplexing open-wire communications lines. Supplied 
at the present time is the BO-3-2 equipment, which is the modernized 
variant of the BTO-3/4 and BO-3 equipment. 
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Type of Line Used; Openr-wire copper or bimetal circuits, as well as open-wire 
steel circuits for the BO-3-2 system, which can be employed 
on both nonferrous metal circuits and on steel circuits. 

The Communications System: Two-band, electrically four-wire, physically 
two-wire. 

Electrical Characteristics: 

Line Spectrum 

Kiuai 

Channels 

DapHiHTU jHiicftiiHX cncxTpoa annapaTypu, Kilt 

BTO-3/4 BTO-3/4; 60-3 

\9 Texe4)0HHue   (iianpaBACime 
A—'S) 

2. To Mt (uanpaMeiiHe B—A) 
~    Te^erpai))Hue (HanpaBJiexHe 
,    r

A-B) 
4, To we (HanpaucHHe B—A) 

4—16 (n) 

19—31 (n) 
3,18-3,62 

18,18-18,62 

BO-3 

4—16 (n) 

18—30 (o) 
3,18-3,62 

30,38-30,82 

4—16 (o) 

18—30 (n) 
3.18-3.Ü2 

30,38-30,82 

4-16 (o) 

19-31 (o) 
3,18-3,62 

18,18-18,62 

Kaiia.iN 

Channels 

BO-3-2 DO-3-2 

i Tei'Aowiiue 
x'   A—11) 

(nanpanjiciiHC 

2.To >K? (iisnparj/ivHce' 5—A) 
o Te.ierpabiiue     (iiniipatuiemie 

** To >Ke (nnnpaturciiue B—A) 

4—16 (n) 

19—31 (n) 
3,18-3,02 

18,18—18,62 

4—16 (o) 

18—30 (o) 
3,18-3,62 

4—16 (o) 

13—30 (-.!) 
3,18-3,62 

18,18—1S.G2 30.38—30,82 r 

4—16 (n) 

19—31 (o) 
3,18—3,62 

30,38-30,82 

n p ii y e 1 a H H e.   flp,Moe noJioaceiwe xatiajioB -n, oflptTnoc — o. 

Key: 1. Telephone (A-B direction); 
2. The same (B-A direction); 
3. Telegraph (A-B direction); 
4. The same (B-A direction); 
5. Variants of the equipment line spectra, KHz. 

Note: The standard position of the channels is indicated by an [p], 
and the inverse by o. 

Number of channels which can be organized   BTO-3/4; BO-3; 

Telephone channels 
Telegraphy channels 

3 
4 

BO-3-2 

3 
3 or 4 at a tele- 
graph speed of 75 
or 50 bauds res- 
pectively 
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Effectively transmitted passband 
of the channels: 

Telephone channels 
Telegraph channels 

BTO-3/4; BO-3 

300-3,400 Hz 
380-820 Hz (carrier 
frequencies of 420, 
540, 660 and 780 Hz) 

BO-3-2 

300-3,400 Hz 
380-820 Hz (carrier 
frequencies of 420, 
600 and 780 Hz). 

Note: In the BT0-3/4, BO-3 and B0-3-2 equipment, just as in the domestic 
V-3-3 and V-3-3s equipment, the frequency conversion circuitry is based 
on preliminary group modulation. The 300 - 3,400 Hz voice frequency 
spectrum is converted in the transmit channel using individual frequen- 
cies of 12, 16 and 20 KHz with the formation of the pre-group in the 
12 - 24 KHz spectrum. 

The 12 - 24 KHz pre-group is converted using frequencies of 72 or 108 KHz 
with the formation of an 84 - 96 KHz spectrum (regular or inverse con- 
figuration respectively). In the third conversion stage, the 84 - 96 KHz 
spectrum is converted by a 100 KHz frequency to derive the 4 - 16 KHz 
(A - B) line spectrum, or frequencies of 114 and 115 KHz to derive the 
18 - 30 KHz and 19 - 31 KHz (B - A) line spectra respectively. The hack 
conversion is carried out in a corresponding manner in the receive part 
of the equipment. 

Secondary multiplexing capability: One of the telephone channels can be 
used for 12 voice frequency telegraphy 
channels. Instead of two telephone 
channels, a broadcast channel can be 
organized by means of the supplemental 
equipment (AV-2/3). 

The maximum communications range using 
non ferrous metal circuits 

The length of a retransmission section 

The length of a repeater section which can 
be equalized 

The maximum communications range over steel 
circuits using the BO-3-2 equipment 

The nominal relative transmit level at the 
output of the stations: 

Terminal and attended repeater stations 
The BO-3-3 unattended repeater station 

10,000 km 

2,000 km 

80 - 250 km 

150 km under "winter-dry" and 
"20 mm rime ice" conditions 
when there is one OUP and four 
NUP's; 50 km between terminal 
stations without an OUP and 
NUP; 100 km where one OUP is 
present. 

+2.0 + 0.1 Np 
+0.5 Np. 
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The nominal relative levels of the channels 
with respect to the voice frequencies; 

Transmission in the 4-wire section of a channel 
Reception in the 4-wire section of a channel 
Reception and transmission in the two-wire 

section of a channel 

The input impedance looking into the line of the: 
OP and OUP equipment: 

For ferrous metal circuits 
For steel circuits 

The BO-3-2 NUP equipment 

-1.5 Np 
+0.5 Np 

0.0 Np or -0.8 Np 

The maximum attenuation of a repeater section which 
can be compensated by the OP [terminal station] or 
OUP [attended repeater] at a frequency of 31 KHz     7.5 Np 

The maximum gain of the BÖ-3-2 NUP at a frequency 
of 31 KHz 4.0 Np 

600 ohms 
800 ohms 

800 ohms 

The input impedance of the OP, OUP and NUP equip- 
ment looking into the stations 600 ohms 

The AGC system 

The AGC control frequencies: 
A - B direction 
B - A direction 

Electromechanical and 
supplemental manual control 

16.11 KHz 
31.11 KHz 

The monitor and measurement frequency: 
A - B direction 
B - A direction 

The voice frequency ring frequency: 
BT0-3/4 
B0-3 
B0-3-2 

The Climatic Operational Conditions: 

3.81 KHz 
17.81 KHz 

3,825 Hz 
2,100 Hz 
2,100 Hz or 3,825 Hz 
(Changeover made by 
resoldering). 

Temperatures of from +10 to +35° C and a relative ambient air humidity of 
80 % for OP*s and OUP's; temperatures of from +5 to +40° C and a relative 
humidity of 80% at 20" C for a VUS [auxiliary amplifier station]. A short 
term exposure of the equipment (24 hours) to conditions where the relative 
humidity is 95% at 25° C is permitted. 

Electrical Power Supply: 
Voltages:   BO-3/4 — From the 110/220 volt AC mains or from a DC source 

Plate: 130 volts or 220 volts 
Filament: 21.2 volts or 24 volts. 
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BO-3; BO-3-2: From the 110, 127 or 220 volt AC mains, or from a DC 
source: 

21.2 volts + 3% or 24 volts + 10% (the equipment uses 
transistors. 

BO-3-2 NUP is powered remotely 

Note: 

40 volts + 10% (the voltage at the 
output of the remote power block 
is 50 - 90 volts). 

A provision is made in the power supply.blocks of the BO-3-2 
equipment for automatically switching the equipment power over 
to a storage battery when the AC mains voltage is lost. 

Current and Power Consumption 

Equipment 

BTO-3/4, terminal 
The same, repeater 
BO-3, terminal 
The same, repeater 
BO-3-2, terminal, for one system 
The same, for two systems 
The same, for one system with 

remote power in one direction 
The same, for one system, with 

remote power in two directions 
The same, for two systems, with 

remote power in four direction 
NUP BO-3-2, remote power  

Filament 
21.2 v 

, amps 
24 v 

Plate, amps 
130/220 v 

220 volts AC 
VA (watts) 

2.8 
1.4 

2.8 
1.4 

0.36 
0.14 

170 
80 

1.3 
2.6 

1.0 
1.5 

- 95 
150 

1.5 1.0 . - 105 

1.7 1.0 v* 112 

3.4 
0.5 

1.5 - 200 

Equipment Complement: 

BO-3/4. Terminal station with telegraph equipment. Terminal station for 
two systems without telegraph equipment. Small size terminal sta- 
station for one system without telegraph equipment. 
Amplifier station for two systems. 
Small size amplifier station for one system. 

BO-3. Terminal station for one or two systems with telegraph equipment. 
Amplifier station for one or two systems. 

' BO-3-2. Terminal station without the remote power supply unit, and with 
companders, is supplied with the equipment for six telephone chan- 
nels. The type BO-3-2 terminal station comes with the wiring for 
six telephone channels, without the remote power supply, with com- 
panders, the DK-3.0 balancing filter and a balancing transformer. 
(It is supplied with the equipment for three telephone channels.) 

The type B0-3-3T terminal station with the wiring for three telephone 
and three telegraph channels (75 bauds) comes with the remote power 
supply, companders, DK-3.0 balancing filter and balancing transformer. 
The station can be supplied with the equipment for telegraph channels, 
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with or without the remote power supply unit. 
The type B<K3~4T terminal station for four telegraph channels 
C5Q baud»). The station can be supplied with the same equipment 
complement as the B0-3-3T, but without the balancing filter and 
the transformer, which can be ordered separately. 

The BO-3-2 intermediate station with the wiring for two systems, with the 
remote power supply equipment for powering the NUP's, The station can be . 
supplied for two systems or one system, with one or two remote power supply 
sets, or without them. When the station is supplied for one system, it is 
also complemented with two DK-3.0 balancing filters and two voice frequency 
transformers. 
When the station is supplied for two systems, also supplied With it is the 
requisite number of balancing filters and transformers specified in the 
order. 

The NBO-3-2 unattended intermediate station for steel circuits, with a remote 
power supply option. The NBO-3-2 station is supplied in two models: a room 
model, mounted on the walls of unheated rooms, and a pole model, mounted 
on poles. 
The stations are supplied with the wiring for two systems and with the 
blocks for one system. The set of spare parts for the BO-3-2 stations is 
supplied for every 20 stations on special order. 

Construction: 

BO-3/4: The terminal and amplifier stations are housed in racks made of 
sectional steel with dimensions of 2,735 x 680 x 220 mm; the small 
size terminal stations are mounted in racks, the dimensions of which 
are 1,527 x 680 x 220 mm, while the amplifier stations are mounted 
in racks, the dimensions of which are 1,644 x 680 x 200 mm. 

B0-3:  The terminal stations are housed in racks made of sectional steel 
with dimensions of 2,600 x 660 x 250 mm, and the amplifier stations 
are housed in 2,600 x 660 x 250 mm racks. 

BO-3-2: The terminal and amplifier stations are housed in racks made of 
sectional steel with dimensions of 2,600 x 680 x 250 mm. 

Weight: no more than, kg 
BO-3-2 OP for 1 system 200 
The same, for 2 systems 250 
BO-3-2 OUP for 1 system 150 
The same, for 2 systems 200 

■      .    BO-3-2 NUP 80 
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PHC.   111.5.1.   Pa3Mcmciinc  oGo- 
pyAouaium na CTOHKC OKOIICIHO» 

cTaimviK annapatypu 150-3 

Figure 3.5.1. The placement öf the 
equipment In the terminal 
station rack of the 
BO-3 equipment. 

Key:  1. Input terminal blocks; 
2. GKCh [control frequency 

generator]; 
3. Generator; 
4. Master oscillator; 
5. 4 kHz generator; 
6. 12 kHz generator; 
7. LF [line filter]; 
8. line transformer; 
9. NF [routing filter]; 

10. transmit amplifier; 
11. group modulator; 
12. low frequency transformer; 
13. routing filter; 
14. gain control; 
15. group demodulator; 
16. channel block; 
17. control frequency receiver; 
18. pre-group converter; 
19. main group; 
20. ring generator; 
21. AF telegraphy converter; 
22. Np meter; 
23. intercom-call up unit; 
24. gain control; 
25. group demodulator; 
26. control frequency signaling 

block; 
27. pre-groüp converter; 
28. AF telegraphy converter; 
29. differential system 6; 
30. power supply block. 
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Figure 3.5.2. The placement of the 
equipment in the inter- 
mediate station rack 
of the BO-3 equipment. 

Key: 1. Input terminal blocks; 
2. Transformers; 
3. LF [line filters]; 
4. NF [routing filter]; 
5. low frequency transformer; 
6. control frequency signaling 

block; 
7. control frequency receiver; 
8. gain control; 
9. [?transmit amplifier?]; 

10. gain control; 
11. [?transmit amplifier?]; 
12. line filter; 
13. Np meter; 
14. intercom-call up unit; 
15. power supply block. 

PHC:   111.5.2:   Pa3MemenHe  oöo- 
pyAOnaiHia na CTOI'IKC npOMewy- 
ToqHOft    CTanmiH     annapaiypu 

BO-3 
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Figure 3.5.3. Placement of the equipment in the terminal rack (a) and 
intermediate rack (b) of the stations of BO-3-2 equipment, 

Key: 1. panel of input terminal blocks; 
2. 83.89, 97.19 kHz generator; 
3. 115 kHz generator; 
4. remote power transmit unit; 
5. 4 kHz generator; 
6. 12 kHz harmonic generator; 
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[Key to Figure 3.5.3, continued]: 

7. Line transformer; 
8. Line filter (K); 
9. Line filter 0>); 

10. Telegraph transformer; 
11. Routing filters; 
12. Line amplifier; 
13. control frequency signaling; 
14. Equalizer; 
15. Gain control; 
16. Group modulator; 
17. Channel block; 
18. Control frequency signaling; 
19. Control frequency receiver; 
20. Main group block; 
21. Converter; 
22. MV [expansion unknown]; 
23. 17.61, 31.11 control frequency receiver; 
24. Voice frequency telegraphy converter; 
25. 20 Hz generator; 
26. 2,100 (3,823) Hz generator; 
27. Voice frequency ring generator; 
28. Neper meter; 
29. Intercom-callup unit; 
30. Jack field; 
31. Measurement block; 
32. Remote power supply unit; 
33. Telegraphy channel; 
34. Telegraphy channel output; 
35. Control frequency signaling; 
36. 3.81, 16*11 KHz control channel receiver; 
37. MV; 
38. 17.81. 31.11 KHz control channel receiver; 
39. Compander; 
40. Differential system; . 
41. Power supply block.  . 
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3.6. The V-12 and V-12-2 Twelve-Channel Transmission Systems 
(The V-12 equipment has been taken out of production). 

Figure 3.6.1. - 3.6.20. 

Purpose: Intended for multiplexing open wire, nonferrous metal circuits. The 
V-12-2 equipment has the same characteristics as the V-12 equipment, 
being a variant of it. 

Type of Line Used: Open wire copper or bimetal circuits with three to four mm 
diameter conductors. 

Communications System: Two-band, electrically four-wire, physically two-wire. 

Electrical Characteristics: 

The line frequency spectrum 36 - 143 KHz 

1. 2. 3. 
DaptitiiTu imicfiHoro 

cnfKTpa 
HHM:H«« rpynna •MCTOT, W« 
(iianpninemie nepcA.i'i B—A) 

RepxiiHH rpynna «HCTOT, Kin 
(HnnpniuieHHe ncpeaaq A—B) 

Kl-1) 
11(2-1) 

"1.0-2) 
IV (2—2) 

36-5-84 (n) 
36-5-84 (o) 
36-5-84 (n) 
36-5-84 (o) 

92-5-140(0) 
95-T-143 (n) 
93-5-141 (n) 
94-5-142(0) 

Key: 1. Line spectrum variants; 
2. Lower group of frequencies, KHz (B-A transmission direction); 
3. Upper group of frequencies, KHz (A-B transmission direction); 

Notes: 1. Different spectra should be employed on parallel circuits; 
2. The standard channel configuration is indicated with n, 

and the inverse with o. 

Secondary multiplexing capability for HF channels 
Number of channels which can be organized 
The effectively transmitted passband. 
Maximum communications range 
Maximum length' of a retransmission section 
Maximum number of retransmission sections 
Number of points for the segregation of four 

channels at attended repeaters in one 
retransmission section 

Nominal relative transmit level at the output of 
terminal and intermediate stations 

See the introduction 
12 
300 - 3,400 Hz 
10,000 km 
2,000 km 
5. 

2 

+2.0 Np 
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Nominal relative voice frequency levels: 
At the input to the four-wire section of a channel 
The same, at the output 
At the input and output of the two-wire section 

of a channel 

Channel stability over one retransmission section 

Maximum gain of the terminal and intermediate stations 
at the following frequencies: 

84 KHz 
143 KHz 

The nonlinearity attenuation of the line amplifier at 
a transmit level at the output of 2,0 Np for the 
following harmonics: 

a2h 
a3h 

The nonlinear distortion factor in the channel (one 
retransmission section): 

V-12 
V-12-2 

The input impedance of the group section of the 
equipment 

The input impedance of the equipment from the exchange 
and line ends »  • 

The design frequencies for noise calculation 

The AGC system 

The AGC control frequencies in the line and at the 
intermediate stations:  gloped contr£)1 

flat control 

The psophometric internal noise voltage in the channels 
of the terminal stations at the point with a relative 
level of -0.8 Np 

Voice frequency ringing in the channels: 
V-12 
V-12-2 

The maximum gain of the auxiliary amplifier stations, 
at the following frequencies:  „, _Hz 

84 KHz 
92 KHz 

143 KHz 

The nominal transmit level: 

-1.5 
+0.5 

Np 
Np 

-0.8 or 0 .0 Np 

0.6 Np 

V-12 , Np 

(B-A) 
(A-B) 

V-12- -2. Np 

5.3 
9.1 

5.65 
8.0 

(B-A) 
(A-B) 

8.5 
10. C 

Np 
Np 

2% 
1.52 

135 ohms 

600 ohms 

83,7 and 143.0 KHz 

Electromechanical, 
two-frequency type 

40 and 143 KHz 
80 and 92 KHz 

0.3 mv 

VUS-12 
VUS-12-2 

100/20 or 
2,100 Hz 

VUS-12, Np 

2.0 
4.7 
5.2 
7.5 

500/20 

VUS-12-2, Np 

1.2 
3.7 
4.2 
6.5 

+0.5 Np 
+1.3 Np 
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The average length of a repeater section,  for: 
VUS-12 on a 4 mm copper circuit with 25 mm rime ice        50 - 55 km 
VUS-12-2 58 *- 62 km, under the 

same conditions 

Climatic Operational Conditions: 

OP, OUP: At temperatures of from +10 to +40° C, and a relative humidity of 

75%. ■ ■ ■ 
VUS:     At temperatures of from +5 to +40° C, and a relative humidity of 

80% at +20° C. A humidity of 95% is permitted for a short time 

at t -■ 25° C. 

Electrical Power Supply: 

Voltages: Plate 220 volts (unregulated) or 206 volts 

(regulated) 
Filament and signaling     24 volts unregulated or 21.2 

volt& (regulated) 

For the AGC motors        127/220 volts AC 
Remote power: 

VUS-12 160 volts 
VUS-12-2 140 volts 

Current and Power Consumption of the V-12 Equipment: 

Pacxo« To:«a H iwomnocTH aimapaTypti B-12: ,^ 

06opyioBitine 

Equipment 

1(1) 
C4 a 

SGU   cry 
SINK CHHK ..... 
SGN Cm (1-1) .... 
SGN    CrH (1-2; 2-1; 2-2) 

The 0V-12A StatiöiC T a H mm O B-12 (A) 
0.264 
0,3 
0,22 
0.3 

The 0V-12(B)   StatiotCTaHn im  OB-12(E) 
SGU   cry  ........ 
SINK CHHK    .... '.-■.' . 
SGN     CrH (1-1; 1-2; 2-1: 2-2) 

0,274 
0,38 
0,22 

the II S-12 Station   CtainH« II.C-12 
OcHoniian Wain. . . . . ...  . .  . 
ÄonpaHHTejibHa*  

Auxiliary 

0,45 
0,45 

0,264 
0,3 
0,22 
0.3 

0,274 
0,33 
0.22 

0,45 
0,45 

4,15 
7,13 
2,1)0 
3,88 

4,48 
8,45 
2,56 

6,08 
6,23 

5,52 
9,46 
3,44 
5,14 

5,95 
11.9 
3,40 

8,10 
8,25 

fce 

50 

50 

50 
50 

Key: 1. 206 volts, regulated, amps; 
2. 220 volts, unregulated, amps; 
3. 21.2 volts, regulated, amps; 
4. 24 volts, unregulated, amps; 
5. 127/220 volts, VA. 
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Current and Power Consumption of the V-12-2 Equipment; 

Equipment 206 v., 21,2 v., 127/220 v. 
amps    amps     VA  

The OV-12-2 Station 

SGO, with remote power 
SGO, without remote power 

The PS-12-2 Stations 

PS-12-2, with remote power 
PS-12-2, without remote power 

0.97 
0.61 

1.24 
0,52 

10.0 
10.0 

5.5 
5.4 

50 
50 

50 
50 

Current consumption of the VUS-12-2 auxiliary 
repeater station 

Current consumption of the VUS-12 

Types of Vacuum Tubes Used: 

SGU, SINK, SGN, PS-12 

VUS-12 

SGO, PS-12-2 

VUS-12-2 

0.31 amps remote power at 
140 volts + 10% ■'. ■■ 

0.36 amps remote power at 
160 volts 

T0-1 and TO-2 (with regulated 
voltages), or 10Zhl2S and 10P12S; 
T0-3 and T0-4 (for unregulated 
voltages), or 7Zhl2S and 7P12S. 

12ZhZL 

6ZhlPYe, 6PZSYe (lOZhlL for the 
master oscillator). 

6ZhlPYe 

Equipment Complement: 

The V-12 terminal station: 

SGU: Rack of group devices. It is put together as a set for one system for the 
following spectra: SGU-^ (1-1 and 1-2), SGU-A (2-1 and 2-2), and SGU-B for 
each spectrum individually (1-1, 1-2, 2-1, and 2-2). 

SGN: Group carriers rack.  It supplies the carrier frequencies for 10 12-channel 
systems and has three types of equipment complements: for one spectrum, 
SGN (1-1); for two spectra, SGN (1-2, 2-1), and for four spectra, SGN (1-2, 
2-1, 1-1 and 2-2). 

SINK: Individual carriers and control frequencies rack. It supplies the carrier 
frequencies for 10 12-channel systems* 

OSVK: The terminal high frequency switching rack* OSVK. It has the KPS boards 
for one to four systems with VUS-12 type matching devices for one to four 
systems. 

SChK, STV, SDS, SIP: For these racks (see sections 1, 7 and 11). 
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V-12 Intermediate Station: 

PS-12: The terminal station. It is put together as a set of two racks for one 
system. 

PS-12: The supplemental station. It is put together as a set of two racks for 
one system. 

PSVK: The intermediate high frequency switching rack. It is put together with 
KPS boards for 1-2 systems, and with boards of VUS-12 type matching 
devices for 1-2 systems. 

VUS-12 Auxiliary Amplifier Station: 

VUS-12: A station of the old series. It is put together in three cabinets for 
one system: Cabinet No. 1 is for the amplifier equipment for the upper 
group of frequencies; Cabinet No. 2 is for the amplifier equipment 
for the lower group of frequencies; Cabinet No, 3 for the protective 
cevices and suppression filters, which is put together as an equipment 
set, in turn, in variants I - XVI, depending on the number and types 
of suppression filters. 

VUS-12m: The modernized station.  It differs from the old series VUS-12 in that 
the amplifiers for both transmission directions are housed in one 
amplifier equipment cabinet. 

VUS-12 equipment assemblies: Installed at intermediate or terminal V-12 stations 
are the remote power transmit board and the board of remote power trans- 
mission chokes. 

V-12-2 Terminal Station: 

SGO: The group equipment rack. It is put together as a set for one system for 
station A or B. Each station is designed for one of four frequency spectra 
(I, II, III and IV). Additionally, each station is supplied by the plant 
with the generator equipment (SGO) or without the generator equipment 
(SGUO) (see tables 3,6.1 and 3.6.2). The generator equipment supplies the 
control and carrier frequencies for two systems of one of the line spectrum 
variants. (In all, the SGO racks have 16 equipment complements). On special 
order, the delivery of the following is stiuplated: the matching units, the 
PIEL instrument and the row signaling transparency.. 

SIO-12: The individual equipment rack (see section 7). 

The PS-12-2 Intermediate Station: 

It is put together as a set for one system. The matching devices, PIEL-3, and 
transparency are supplied on special order. 

The VUS-12-2 Auxiliary Amplifier Station: 

It is put together in two cabinets for one system: an amplifier equipment 
cabinet, and a cabinet of input devices and blocking filters, which in turn, 
has four equipment complement variants: 
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Table 3.6.2 Installation of 
the SGUO of the 

the Panels as a Function of the Spectrum in 
V-12-2 (without the generator equipment) 

Station 
Designation 

Panel 
5 

HF line 
amp. 

Panel 
12 

Panel, 
13 

Panel 
18 

Panel 
26 

SGUO-A-I 64-104 
KHz PKK 

Low freq, 
RP & low 
freq. RN 

Filters & 
Equalizers 
trans. A 

Filters and equalizers 
Rec. A 

SGUO-A-II it i» it tt tt 

SGUO-A-III ii '» tt tt II 

SGUO-A-IV it it it H " 

SGUO-B-I LF line 
amp. 

60-111 
KHz PKK 

HF RN & 
HF RP 

Filters & 
Equalizers 
trans., B 

Filters and equalizers 
Rec. B. 

SGUO-B-II i» ii •i tt II 

SGUO-B-III i» 58-109 
KHz PKK 

it tt II 

SGUO-B-IV it it tt tt n 

Variant A: 

Panels of cable couplings and boxes 
Matching devices with 550:140 autotransformers 
Jackfield 
ZF-1 [suppression filter] 
ZF-2 filter, ZF-3 filter 
ZF-4 filter 

Variant B: 

Panels of cable couplings and boxes 
Matching devices with 550:180 autotransformers 
Jackfield 
ZF-1 filter 
ZF-2 filter, ZF-3 filter 
ZF-4 filter .  .,  •   . 

Variant V: 

Panels of cable couplings and boxes 
Matching devices with 550:140 autotransformers 
Jackfield 
ZF-1 filter 
ZF-2 filter 
ZF-3 filter 
ZF-4 filter 

1 
4 
1 
1 
3 
1 

unit 
units 
unit 
unit 
units each 
unit 

unit 
units 
unit 
unit 
units each 
unit 

1 unit 
8 units 

unit 
units 
units 
units 
unit 

1 
2 
5 
3 
1 
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Variant G: 

Panels of cable couplings and boxes 
Matching devices with 550:180 autotransformers 
Jackfield 
ZF-1 filter 
ZF-2 filter 
ZF-3 filter 
ZF-4 filter 

1 unit 
8 units 

unit 
units 
units 
units 
unit 

1 
2 
5 
3 
1 

Construction: 

The terminal and intermediate stations are housed in standard racks with panels 
located on both sides. The dimensions of the racks are: 

SGÜ 2500 x 646 x 410 mm 
SGN 2500 x 646 x 410 mm 
SINK 2500 x 646 x 410 mm 
OSVK 2500 x 646 x 400 mm 
PS-12 2500 x 648 x 380 mm 
PSVK 2500 x 646 x 410 mm 
SGO 2500 x 648 x 464 mm 
PS-12-2 2500 x 648 x 464 mm 

The auxiliary amplifier stations have a cabinet type construction with dimen- 
sions of: VUS-12: 1573 x 670 x 570 mm, and the VUS-12-2: 1356 x 750 x 330 mm. 

Note: The VUS-12-2 is installed on metal clamps 200 mm high, supplied with 
the equipment. 

Weight and Cost 

Equipment 

SGU-A:(1-1, 1-2) 
SGU-A;(2-1, 2-2) 
SGU-JJ of any spectrum 
SGNHI-D 
SGNr'(l-l,   2-1) 
SGN for all spectra 
SINK 
OSVK KPS-1 
OSVK KPS-2 
OSVK KPS-3 
OSVK KPS-4 
OSVK VUS-1 
OSVK VUS-2 
OSVK VUS-3 
OSVK VUS-4 
PS-12, main 
PS-12, supplemental 
PSVK KPS-1 
PSVK KPS-2 

Weight, kg Price, rubles 

250 ' - 

250 - 
250 T* 

300 - 

350 - 
400 T* 

250 «* 

300 - 
300 '■v 

300 - 
300 - 
300  : ^ 

300 - 
300 - 

300 - 
350 - 
350 - 
300 - 
350 ^ 
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Weight and Cost, continued; 

Equipment Weight, kg 

300 

Price, Rubles 

PSVK VUS-1 . _ 

PSVK VUS-2 350 . - 
SGO-A-1 280 2,971 
SGO-A-II, III, IV 280 3,158 
SGO-B-I 280 2,901 
SGO-B-II, III, IV 280 3,081 
SGUO-A-I, II, III, IV 260 1,680 
SGUO-B-I, II, III, IV 260 1,600 
PS-V-12-2 330 2,137 
The VUS-12m amplifier equipment 
cabinet 400 - 

The VUS-12m protective devices 
cabinet 400 - 

The VUS-12-2 amplifier equipment 
cabinet 150 1,622 

The VUS-12-2 input equipment cabinet 
for four copper circuit inputs 200 640- 

The same, for eight copper circuit 
inputs 220 829 

View from front 
tfuä cnepedu 

Rear View 
Bud C3adu 

i 
. llaHC/lb 

npeäoxpaHumeneu 
hanenb äapemmepod 

flauem 
'/lUHeüHoso ycu/>umej!R 

4 •  fJane/ib 
zpynnoOozo Moduiamopa 

5.  /towe/76 
npueMMjua H0Hmpa»n 

HOBO KQHana 

6_     flane/ib 
yrrpaä/iemiß fJPy 

10 

11 

1! 

ngye/ib cu2naj1u3au.uu 

8 .      Haue jib 
ucKuccmBeHHux HUHUü 

Rpy 

flanenb clonomume/ib • 
.  meg ucunumefin 
"Haiie/ib 0onopnu!nu,ib - 
nmo 8btput<Hu3unierm 

Hans/lb 
zptjnnnBoeo 
demady/mmcpa 

flane/ib 
zenepamopa T-50 

i i   
llJery J^TTT 

EX 

.6 

.7. 

Side view 
Bud CO'OHU 

14    naneiib      == 

p3xcei<moQHoeo (pij/ibmpti 
naneflb HanoaSjiQHi- 
juezo ipii/iimpa 

Tovce.K-88-l-l 

To xce.Jl-88-I-) 

To JKe.JO.'88-S-l 

To vce,A-88-E-l 

hanenb UbicndHuBa--, A 
menn neaeOwJu P a' 

flane/ib 14 
(pujibmpa K 77  J--1 

haHesib Sb.'piitHuäamiß 
neu K-31 u Mrüö  
flans/lb dororiHumenb - 
Hoeo HunoaftjinKjweo 

QuiibiTipa A-C6 iipri. 

fhHenb rpujibrnpa H-ZZ 

flauem 
BbipaSHubamerin 

npuitvu /? 

J 

2j0    || 

2,2 

3. 

.J: 

] 
El 

■646 «*J i,10     - 

Figure 3.6.1. 

Equipment placement in the 
rack of group devices of station 
A, SGU-A, of the V-12 equipment. 

Key: 

1. Fuse panel; 
2. Ballast resistor panel; 
3. Line amplifier panel; 
4. Group modulator panel; 
5. Control channel receiver 

panel; 
6. AGC control panel; 
7. Signaling panel; 
8. AGC phantom line panel; 
9. Supplemental amplifier panel; 

10. Supplemental equalizer panel; 
11. Group demodulator panel; 
12. G-50 [50 Hz] generator panel; 
13. SGÜ, station A; 
14. Rejection filter panel; 
15. K-88-II-1 routing filter 

panel; 
16. The same, K-88-I-1; 
17. The same, D-88-I-1; 
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Key to Figure 3.6.1, continued: 

18. Equalizer panel for "A" transmission; 
19. K-77 filter panel; 
20. K-33 and D-88 equalizer panel; 
21. D-88 dop supplemental routing filter panel; 
22. K-22 filter panel; 
23. Receive "A" equalizer panel. 

Front view 
Bud cnepedu 

Rear view 
Bud C3QOU 

Side .view 
Bug cooHu 

jipeooxpa »umsneu -\ 

IS! 

3    C 
fvjne/ib 

eoo 

flaneJib 
nuHeuHOZO ycujiw mf) 'm 

noHetb 
uodyrmmopa 

A. 

to we/76 npueMHuna 5 

HOHmpoMbHOZO Hana/ia 

nanenb BbipawuBa- 1,      "1 
me/in nepedawB 1< . | 

haHe/ib HanpaO/ifHj-   j 
tueeo (pv/!bmpaA-Bß-E-2h 5 

noHe/ib ippaBnexu* 
 IBM. 4. 

Pane/ib cuznanu3ou,uu 

Pane/lb        8 . 
ucHyccmBeHHbix »UHUü 

flpy 

(icmejib flono/tRump/tb -a Hozo ycu/iump/w    y 
noHerib 'lOno.'iHume.ib _ _ 
Hoso 6bipaiiiiu6anK'na J Q 

DüHpJlb 
zpynntiBmn donody- 

jmmopa       yi 

HOHejlb 
znnepamopa r-50\2 

1 ' ' ' 

nane/ib pexcenmop^p; 
HOBO (punbmpa  -L- 

hi 
To xce,Jl-8B-lI-2 11 

To »ceJl-88-I-Z fj 

To jtce.H■'86-1-2 

To 3Ke„H-B8-n-Z 

Pane Jib Bbipaämiäa- 
menrt H-Ö8 

3aznyujKa 

Pane/ib dononHumem- 
HO80 tpummpa H-86-Ida 

Toyce,H-8B-ndon 21 

J^. 

nanp/ib tou/ibmpaJL-153 „„ 
UOCHCMHOSO BäioaSHuBamäM.. 
TtaHQUb BbipadHuäa^ 

me/w npueMCt B 

[ CtjuJSm. ti 

en 

— fn,r, •■— -4/0 
Puc. III.6.2. Pa3MCUiciiKe oßopyfloeaHHH Ha CToftxe rpynnoBUX 

ycrpoflcTB CTauuHH B Cry-B annapatypu B-12 

Figure 3.6.2. Equipment placement in the rack of group devices for 
station B, SGU-B, of the V-12 equipment. 

Key: 1. Panel of fuses; 
2. Panel of ballast resistors; 
3. Line amplifier panel; 
4. Modulator panel; 
5. Control channel receiver; 
6. AGC control panel; 
7. Signaling panel; 
8. Panel of phantom lines for the AGC; 
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[Key to Figure 3,6.2, continued]: 

9. Supplemental amplifier panel; 
10. Supplemental equalizer panel; 
11. Group demodulator panel; 
12. G-50 generator panel [50 Hz]; 
13. Rejection filter panel; 
14. B transmit equalizer panel; 
15. D-88-III-2 routing filter panel; 
16. The same, D-88-II-2; 
17. The same, D-88-I-2; 
18. K-88 equalizer panel; 
19. Blank panel; 
20. K-88-I dop supplemental filter 

panel; 
21. K-88-II dop, the same; 
22. D-153 and main equalizer panel; 
23. B receive equalizer panel. 

Key to Figure 3.6.3: 

1. Panel of fuses; 
2. 308, 340, 424 KHz group carrier 

amplifier (sepctrum I), main 
amplifier; 

3. RGN-340 KHz signaling and distri- 
bution panel (spectrum I); 

4. 308, 340 and 584 KHz group carrier 
amplifier (spectrum I), standby; 

5. Rack signaling panel; 
6. 60 and 111 KHz control frequency 

generator (spectra I and II); 
7. 364 and 543 KHz group carrier 

frequency amplifier (spectrum 
II), main amplifier; 

8. 364 and 543 KHz (spectrum II) 
signaling panel; 

9. 364 and 543 KHz (spectrum II) 
group carrier frequency amplifier, 
standby; 

10. 305 KHz (IV) and 541 KHz (III) 
group carrier frequency amplifier, 
main amplifier; 

11. 306, 541, 58 and 109 KHz sig- 
naling panel; 

12. 306 KHz (IV) and 541 KHz (III) 
group carrier frequency amplifier, 
standby; 

13. 58 and 109 KHz control frequency 
generator (spectra IV and III); 

Front View   Rear View 
.'.W enure?]» ISuil i,M.?J; 

I 1^1=--.-=-.-:-—~,==7!;YI  I~'»"■'■?"'" IÄ/CV■■•'•/>"■•'•■.»' 

Cv'i    (cvJitfT!pl)0Cn0J*0ii        |   .tin.r ./,7/;cti jij-S.3li0;t 

"illh'z/ib UU::>i//iJMU.:l-J u 

pocnc?jcr~*u>> ol 
•fitl<!*.T.i!l) P! ii-3'.U :xu.    Pi 

(cheKmpl) ueiepOHbiu 

nuHem, ffi;?,^^"~y 

14. 

15, 

16» 
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■i:CiuHii;i-i 

HP.'UU'.W' 

(O'c'hmpl) i-o • 
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I      (^^gl^jn^^^,.^^;^,^    19 
mTmirr.zy.il s^w*'-1:*.» ":''-^ ?! L-^j^-^==i-^=-~-. rrv. -, 

IHU* ItJClT&ill'JC+lIC'- <■<'.•:{ 
(cnexmp U) ce3-r° u=« ■ 

541K3U fUDgcHM/iO'l JLO 

.(p:;cK:'-pll)pezecfrtn»  J 

rpu:i-.ir;m 3it>. .'-•!.•■ W« 22 . 
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ü5'if«!(<(sr) P93epö;<biü fr 
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23 

24 

Figure 3.6.3, Equipment placement in 
the group carrier frequency rack, SGN, 
of the V-12 equipment, 

14. Panel of ballast resistors; 
15. Panel of ballast resistors; 
16. Panel of 308, 340.and 484 KHz 

crystal filters (spectrum I), main 
panel; 

17. 308 - 484 KHz group carrier frequency 
distribution panel; 

18. Panel of 308, 340 and 484 KHz crystal 
filters (spectrum I), standby 

19. Panel of 364, 548 and 543 KHz crystal 
filters (spectrum II), main panel; 

20. Distribution panel for the 364 and 
543 KHz carrier frequencies; 
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[Key to Figure 3.6,3, continued]: 

21. Panel of the 364, 548 and 543 KHz crystal filters (spectrum II), standby; 
22. Panel of the 316 and 306 KHz (spectrum III), main, and 268, 541 KHz (spec- 

trum II) crystal filters; 
23. Distribution panel for the 306 - 541 KHz group carrier frequencies; 
24. Panel of 316, 306 KHz (spectrum II), and 268, 541 KHz (spectrum I) crystal 

filters, standby. 

front View    Rear View   Side yiew 
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Figure 3.6.4. Equipment placement in the rack for the individual carrier 
and control frequencies,  SINK, of the V-12 equipment. 

Key:   1. Panel of fuses; 
2. Panel for the 60 KHz and 

60 - 20 KHz divider; 
3. Panel of 20 - 5 and 20-4 

KHz dividers; 
4. 4 KHz amplifier and har- 

monic generator panel; 
5. Switching and signaling 

panel; 
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6. Amplifier and harmonic generator 
panel; 

7. Panel of 20 - 5 and 20 - 4 KHz 
dividers; 

8. 60 KHz generator and 60 - 20 KHz 
divider panel; 

9. Blank panel; 
10. 64 and 104 KHz distribution and 

signaling panel; 



[Key to Figure 3.6.4, continued]: 

11. Panel of 64 and 104 KHz control frequency generators; 
12. Ballast resistor panel; 
13. The same; 
14. Panel of crystal filters, distribution units of the individual carrier 

frequencies for I and 111 channels; 
15. The. same, channels V, VII; 
16. The same, channels DC and XI; 
17. Panel of transformers; 
18. Panel of crystal filters, distribution devices, and individual carrier 

frequencies of channels XII and X; 
19. The same, channels VII, VI. 
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Figure 3.6.5. Equipment placement in the terminal high frequency switching 
rack, OSVK, of the V-12 equipment. 

Key: 1. Panel of protective devices; 
2. Panel for the station coil loading complex; 
3. K-33-I line filter panel; 
4. Blank panel; 
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[Key to Figure 3.6.5, continued]: 

5. Jack panel; 8, Resistor panel I; 
6. Jack panel; 9, D-33-I line filter panel; 
7. Panel of terminal cable couplings 10. Jack panel (transit jacks), 

and shield ground terminal blocks; 
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Figure 3.6.6. Equipment placement in the 
rack, OPS or DPS, of the V- 

Key: 1. BAR [expansion unknown]; 10. 
2. A-B line amplifier; 11. 
3. A-B control channel receiver; 12. 
4. DK-88-2-1 filter; 
5. A-B AGC monitor panel; 13. 
6. DK-88-1-2 filters; 
7. A-B AGC control panel; 14. 
8. D-153 equalizer, K-88, and 15. 

supplemental K-88 filter; 16. 
9. Signaling; 17. 

18. 

intermediate amplifier equipment 
12 equipment. 
DK-2.6 filter; 
A-B AGC control; 
K-22 Equalizer, K-33, D-88 equal- 
izer; 
B-A AGC II [?phantom line?]; 
D-88 dop [D-88 supplemental filter]; 
B-A line amplifier; 
DK-88-II-1 filter; 
B-A control channel receiver; 
DK-88-II-2 filter 
G-50 [50 Hz generator]; 
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Figure 3.6.7. Equipment placement in the intermediate high frequency 

switching rack, PSVK, of the V-12 equipment. 
Key: 1. Panel of protective devices; 

2. Panel of the station coil-loading complex; 
3. K-33-1 line filter panel; 
4. Blank panel; 
5. Jack panel;   .'.'... 
6. Panel of the station coil-loading complex; 
7. K-33-II line filter panel; 
8. Jack panel; 
9. Resistor panel II; 

10. D-33-II line filter panel. 
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Figure 3.6.8. Placement of the cabinet 
equipment with the amplifier for the A-B 
direction of the VUS-12 equipment (cabinet 
No. 1). 

Key: 1. Shelf; 
2. Control channel receiver panel; 
3. A-B direction line amplifier panel; 
4. Panel of phantom lines;     ( 

5. D-153 filter panel; 
6. Remote power reception panel; 
7. 50 Hz generator panel; 
8. Panel of AGC control relays; 
9. Panel of equalizers; 
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Figure 3.6.9. Placement of the cabinet 
equipment with the amplifier for the B-A 
direction of the VUS-12 equipment (cabinet 
No. 2). 

Key: 1. Shelf; 
2. Panel of chokes for remote power 

reception; 
3. Control channel receiver panel; 
4. B-A direction line amplifier panel; 
5. Panel of adjustable phantom lines; 
6. Remote power reception panel; 
7. 50 Hz generator panel; 
8. AGC direction relay panel; 
9. Panel of D-38 equalizers-filters. 
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P«c  III.6.10. Pa3HcmeiiHe oÖopyÄOoaHHJi  tutcaipa aauiHTHux  ycrpoAc-n 

H 3anHpaiomHx cpHJibtpoB annapatyphi BYC-12 (oixacp Kt 3) 

Figure 3.6.10. The placement of the equipment of the cabinet of 
protective devices and blocking filters of the 
VUS-12 equipment (cabinet No. 3). 

Key: 

1. Panel of protective devices; 
2. Jack panel; 
3. Panel of bleeder, coils; 
4. Panel of boxes and cable couplings. 
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Figure 3.6.11. 
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The placement of the equipment of the cabinet of 
protective devices and blocking filters of the 
VUS-12m equipment. 

Key: 1. Panel of protective devices; 
2. Jack panel; 
3. Panel of bleeder coils; 
4. Panel of protective devices; 
5. Panel of matching devices; 
6. Panel of boxes and cable couplings; 
7. Zk [?channel ground?]; 
8. View from below; 
9. View from the front with the door open. 
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Figure 3.6.12. The placement of the equipment of the amplifier 
cabinet of the VUS-12m equipment. 

Key: 1. View from the front with the door open; 
2. View from the rear with the door open; 
3. Control channel receiver; 
4. Phantom line panel for the A-B direction; 
5. AGC control panel; 
6. Phantom line panel for the B-A direction; 
7. Control channel receiver; 
8. Resistor panel; 
9. Panel of chokes for remote power reception; 

10. 50 Hz generator and remote power reception panel; 
11. Equalizer and D-153 filter panel; 
12. 50 Hz generator and remote power reception panel; 
13. DK-33-I filter; 
14. Equalizer, routing filter panel. 
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Figure 3.6.13. The placement of the equipment in the group equipment rack, 
SGO, of the V-12-2 equipment (with the generator equipment), 
See Table 3.6.1. for the equipment complement. 

Key: . 
1. FINCh [individual carrier frequency filters]: 1, 3, 6, 7, 9, 11; 
2. FINCh: 2, 4, 6, 8, 10, 12; 
3. Control frequency generator; 
4. DDP [?remote power supply chokes?]; 
5. Line amplifier; 
6. Us-4 OSN [main 4 KHz amplifier]; Us-4 REZ [standby 4 KHz amplifier]; 
7. PDP [?remote power supply transmit unit?]; 
8. Fuses; 
9. SIG [?signaling?]; 

10. AGC; 
11. Jackfield; 
12. PPK [expansion unknown]; 
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[Key to Figure 3.6.13]: 

13. RP [?flat control?] (RN) [?slope control?]; 
14. Receive amplifier; 
15. K-33 filters; 
16. D-33 filters; 
17. Input terminal blocks; 
18. Transmit filters and equalizers; 
19. Main G-4 generator; 
20. Us-340 [?340 KHz amplifier?]; 
21. Amplifier; 
22. Amplifier; 
23. PGN [expansion unknown]; 
24. Pr 4/5 Rez [unknown type of backup receiver]; 
25. G-50 [50 Hz generator]; 
26. Receive filters and equalizers; 
27. GP per [?transmit group converter?]; 
28. K-88 filters; 
29. D-88 filters; 
30. Place for the installation of the panel of matching devices, 

[Key to Figure 3.6.14, see following page 188]: 

4. DDP [?remote power chokes?]; 
5. Line amplifier 
7. PDP [?remote power transmitter?]; 
8. Pr [receivers];      . 
9. SIG [?signaling?]; 

10. Automatic gain control; 
11. KP [expansion unknown]; 
12. PKK [control channel receiver]; 
13. RP V (RN) [?flat contro? (?slope control?]; 
14. USPR [expansion unknown]; 
15. K-33 filters; 
16. D-33 filters; 
17. Input terminal blocks; 
18. Transmit filters and equalizers; 
25. G-50 [50 Hz generator]; 
26. Receive filters and equalizers; 
27. GP per [?transmit group converter?]; 
28. K-88 filters; 
29. D-88 filters; 
30. Place for the installation of the panel of matching devices. 
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Figure 3.6.14. The placement of the equipment in the group equipment rack, 
SGUO, of the V-12-2 equipment (without the generator equipment). 
See Table 3.6.2 for the equipment complement. 
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Figure 3.6.15. The placement of the equipment in the intermediate station 
rack, PS, of the V-l2-2 equipment. 

Key: 1. K-33-A filter panel; 
2. D-33-A filter panel; 

.3. High frequency line amplifier 
panel (LUs-VCh); 

4. 92 KHz control channel re-■ 
ceiver; 

5. 143 KHz control channel re- 
ceiver; 

6. High frequency line adjustment; 
7. Phantom line (RIL-VCh) [high fre- 

quency phantom line adjustment]; 
8. High frequency AGC; 
9. Remote power supply panel (direc- 

tion A); 
10. Panel of fuses; 
11. Signaling panel; 
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[Key to Figure 3.6.15, continued]: 

12. Remote power panel (direction B); 
13. Low frequency AGC; 
14. Intercom-callup unit; 
15. Jackfield panel; 
16. Panel for the adjustment of the 

low frequency lines; 
17. Phantom line (RIL-NCh) [(Low fre- 

quency phantom line adjustment)]; 
18. 80 KHz control channel receiver; 
19. 40 KHz control channel receiver; 
20. Low frequency line amplifier 

panel; 
21. K-33-B filter panel; 
22. D-33-B filter panel; 
23. Panel of input terminal blocks; 

24. K-88-A filter panel; 
25. D-88-A filter panel; 
26. Panels of filters and equalizers 

(A-B); 
27. Panel of remote power supply chokes; 
28. 50 Hz generator panel; 
29. Panel of filters and equalizers 

(B-A); 
30. K-88-B filter panel; 
31. D-88-B filter panel; 
32. DK-2.8-A filter panel; 
33. BDK-2.8-A filter panel; 
34. BDK-2.8-B filter panel; 
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Figure 3.6.16. The placement of the 
equipment in the amplifier equipment 
cabinet of the VUS-12-2 equipment. 

Key: 1. 
2. 
3. 
4. 
5. 
6. 

7. 
8. 

9. 
10. 

11. 
12. 
13. 
14. 
15. 
16. 
17. 
18. 
19. 
20. 
21. 

K-33 filter; 
D-33 filter; 
High frequency equalizer; 
High frequency line amplifier; 
143 KHz control channel receiver; 
High frequency phantom line 
adjuster; 
High frequency AGC; 
PDP [?remote power transmit 
unit?]; 
G-500 [500 Hz oscillator]; 
Low frequency phantom line 
adjuster; 
Low frequency AGO; 
Low frequency equalizer; 
Low frequency line amplifier; 
Low frequency AGC; 
VUS-12-2; 
ST-A [station A]; 
Zk [?cable ground?]; 
Bat [battery]; 
TA [?telephone set?]; 
Ground; 
Station B. 
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Figure 3.6.17. The placement of the equipment in the input equipment 
cabinet of the VUS-12-2 equipment. 

Key: 1. ZF-2 — ZF-3 [suppression] filters; 
2. Jackfield; 
3. ZF-1 and ZF-3 filters; 
4. Matching unit; 
5. Boxes; 
6. PB [expansion unknown]; 
7. ZK [?cable ground?]; 

.8. VUS-4 [auxiliary amplifier station 4]; 
9. VUS-1; 

10. Station A; 
11. Station B; 
12. TA [?telephone set?]. 
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Figure 3.6.18. Block diagrams of the terminal stations of the V-12-2 
equipment:  a) SGO-A;   b) SGO-B. 

Key: 1. Line amplifier; 
2. Transmit A pad; 
3. GP-I per [?group converter I, transmit?]; 
4. Transmit amplifier; 
5. GPF [group bandpass filter]; 
6. GP-I per; 
7. ZF [suppression filter]; 
8. K-88 filter; 
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[Key to Figure 3.6.18, continued]: 

9. FGN [group carrier filter]; 
10. UGN [group carrier amplifier]; 
11. G-4 generator; 
i2. High frequency slope equalizer; 
13. Supplemental D-88 filter; 
14. Receive A pad; 
15. GP-1 Pr [?group converter I, receiver?]; 
16. GPF [group bandpass filter]; 
17. GP-II PR; 
18. D-200 filter; 
19. Us PR [?receive amplifier?]; 
20. Control frequency generator; 
21. FINChi [individual carrier frequency filter 1]; 
22. To the individual equipment bay; 
23. Individual carrier frequency filter 12; 
24. FU [expansion unknown]; 
25. Control channel receiver; 
26. Us4 GG [amplifier 4, harmonic generator]; 
27. To 3 channel systems; 
28. GP I per [?group converter I, transmit]; 
29. Transmit amplifier; 
30. GP II, per; 
31. B transmit pad; 
32. Amplifier; 
33. FINChi [individual carrier frequency filter 1]; 
34. Receive amplifier; 
35. GP-II PR [?group converter II, receiver?]; 
36. GPF [group bandpass filter]; 
37. PN, pr [?carrier converter, receive?]; 
38. B receive pad; 
39. Slope type high frequency equalizer; 
40. AGC; 
41. RIL [phantom line adjuster]. 
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Figure 3.6.19. Block diagram of the PS-12-2 intermediate 
station of the V-12-2 equipment. 

Key: 1. RIL [phantom line adjuster]; 
2. Slope type high frequency equalizer; 
3. Supplemental K-88 filter; 
4. Slope type high frequency equalizer; 
5. Line amplifier; 
6. K-88 filter; 
7. Automatic gain control; 
8. Control channel receiver; 
9. B-A equalizer; 

10. To 3 channel systems; 
11. To station A; 
12. Slope type low frequency equalizer. 
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Figure 3.6.20. Block diagram of the VUS-12^2 auxiliary amplifier 
station of the V-12-2 equipment. 

Key: 1. K-33 equalizer; 
2. MKB [expansion unknown]; • 
3. BUK'VCh [expansion unknown]; 
4. High frequency equalizer; 
5. D-153 filter; 
6. High frequency line amplifier; 
7. K-88 filter;. 
8. 600:135 ohm transmformer; 
9. M ['modulator?]; 

10. 500 Hz generator; 
11. AGC control; 
12. Control channel receiver; 
13. 143 KHz control channel filter; 
14. Directtion B; 
15. ZF-80 [80 KHz suppression filter]; 
16. To 3 channel systems; 
17. Rchin [expansion.unknown]; 
18. Low frequency line amplifier; 
19. Low frequency equalizer; 
20. BUKNCh [low frequency BUK]. 
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3.7. The V-12-3 Twelve-Channel Transmission System 
Figures 3,7.1 - 3,7.5. 

Purpose: Intended for multiplexing open wire circuits. 

Type of Line Used: Open wire, copper or bimetal circuits. 

Communications System: Two-band, electrically four-wire, physically two-wire. 

Electrical Characteristics: 

Line frequency spectrum 36 T. 143 KHz 

Spectrum 1.        nojioc« qaciOT MI mnpjMcmu, tteit 
BapHlHTU 
cntKTpa 

Variants B-A      E~A ■ A-B      A~B 

I 
II 

III 
IV 

36^-84 (n) •/   > 
3C+S4 (o)   V( 
3C-T-84 (n)    v   ' 
36-T-84 (o) 

92-M40 (o) 
. 95-T-143 (n) 

93-M41 (n) 
94-5-142 (o) 

Key: 1. Passbands for the following directions, KHz; 

Note: The standard arrangement of the channels is indicated with a n, 
and the inverse with an o. 

The capability of secondary multiplexing of 
the channels 

The number of channels which can be organized 

The effectively transmitted passband 

The maximum communications range 

The maximum length of a retransmission section 
(when using OUP's [attended repeater stations] 
and VUS's [auxiliary amplifier stations]) 

The maximum length of a repeater section ("25 mm 
rime ice" weather, and where there are cable 
inserts and entrances with an overall length 
of up to 11 km): 

Without a VUS 
One VUS 
Two VUS's 

The maximum number of retransmission sections 

The nominal relative transmit level at the 
output of terminal and intermediate stations 

The nominal relative voice frequency level: 
— The four-wire section of a channel: 

at the input 
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See the introduction 
12 

300 - 3,400 Hz 

10,000 km 

2,000 km 

54 km 
100 km 
143 km 

+2.0 Np 

-1,5 Np 



at the output 
at the input and output of a two-wire 
section of a channel 

The nominal value of the relative power level 
of the terminal station for a group channel: 

at the input 
at the output 

The input impedance of terminal and attended 
stations: 

from the line end 
from the station end 

The reflection factor from the line end with 
respect to 550 ohms 

+0.5 Np 

-0.4 Np 

-4.5 Np 
-0.6 Np 

550 ohms 
600 ohms 

10% 

The power level of carrier frequency residues at 
the output of a terminal station: 

for all channels of the system of 
one transmit direction < 0.0 Np 

for the residues of channel carrier fre- 
quencies which coincide with the con- 
trol frequencies < -3.0 Np 

for group carrier frequencies        < -3.5 Np 

The power level of the line control frequencies 
at the output into the line -0,3 Np 

The power level of the 84.14 KHz control frequency 
at the output into the line 

The maximum gain of the group channel of terminal 
and attended amplifier stations at the following 
frequencies, KHz: 3fi 

84 
92 

143 . 

The AGC monitor frequencies in the directions: 
B - A 

-0.9 Np 

A - B 

The automatic gain control range at the maximum 
transmitted frequency in the group of frequencies 
of!       36 - 84 KHz 

92 - 143 KHz 

The range of the automatic control of the slope 
of the frequency characteristic in the: 

lower group of frequencies 
upper group of frequencies 

2.8 Np 
5.8 Np 
5.9 Np 
8.5 Np 

40 KHz (slope type) 
80 KHz (flat type) 

92 KHz (flat type); 
143 KHz (slope type) 

5.0 Np 
6.1 Np 

0 - 3.0 Np 
0 - 2.6 Np 
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The transmit level at the VUS output (for 
each channel) +1.4 Np 

The maximum gain of a VUS at the following 
frequencies, KHz: 

36 1.8 Np 
84 4.0 Np 
92 4,0 Np 

143 6.2 Np 

The AGC range of the VUS at the maximum transmitted 
frequency, in the: 

lower group of frequencies 4.3 Np 
upper group of frequencies 6.5 Np 

The range of the automatic control of the slope 
of the frequency characteristic of the VUS gain 
in both transmit directions 2,2 Np 

Climatic Operational Conditions: 

Terminal and attended amplifier stations at temperatures from 0 to +50° C; 
ausiliary amplifier stations at temperatures of from -20 to +50° C. 

The Electrical Power Supply 

Voltages: 

Terminal and attended stations: from a DC source at 24 v +15% and -10%; 
auxiliary amplifier stations: either remotely or from local power supplies 
at 24 v DC. In the first case, the remote power is realized at a voltage of 
250 volts via a "two wires — ground" system with grounding of the negative 
pole of the remote power supply. In the second case, the power is realized 
from a voltage source of 24 volts +15%, -10%. 

Power Consumption: 

Terminal station (without taking into account temporary loads, signaling, 
ringing, etc.): 80 watts; 
Intermediate station: 85 watts; 
Remote power supply current: 0.4 amps; 
Remote power supply unit (for the maximum length of a repeater-section between 
an OUP and VUS): 100 watts. 

Equipment Complement 

Terminal Station 

There are provision for eight variants. Included in the complement of each 
terminal station is a rack with the common rack units, support bases and 
wiring for two terminal stations, as well as a complex of blocks for one ter- 
minal station. 

The difference in the variants consists in the dependence on the type of 
station A or B and line spectrum variants I *- IV: 
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Terminal Station A Terminal Station B 

OiiotiwnuH (Tau/tun A 

OV-12-3-AI OB-12-3 AI 
OIH2-3-AII 
OB-I2-3-AIII 
OB-I2-3-AIV 

OxoiiC'iHa.i cTaiiiiim li 

OB-I2-3-BI  OV-12-3-B1 
013 I2-3-BII 
OB-I2-3-BIII 
OB-I2-3-BIV 

Not included in the complement of blocks of each terminal station are the 
remote power supply transmit units. 

Included in the equipment complement are eight sets of expander blocks for 
a terminal station to house a second terminal station in a rack (depending on 
the operational mode: station A or B and the station spectrum variant 1, II, 
III, IV): 

Terminal Station A    Terminal Station B 

O.KoneiHax craHiiiiH A. ÖKOHeHHÜH CTaHlfUX 5 

OB-I2-3-AI-P QV-12-3-AI-r   OB-I2-3-BI-P OV-12-3-BI-r 
03-12-3-AII-p OB-12-3-BII-P 
OB-I2-3-AUI-P . OB-I2-3-BIII-P 
OB 12-3-AIV-p OB-I2-3-BIV-P 

Not included in the complement of the sets of expander blocks are the remote 
power transmit units. 

The wiring and construction of a rack provide for the capability of housing 
stations in it which operate in any mode and with any line spectrum variant. 

The Intermediate Station v 

PV-12-3: A rack with the common rack units, support bases and wiring for two 
intermediate stations, as well as a set of blocks for one intermediate 
station. 

PV-12-3-r: A set of expander blocks for an intermediate station, intended for 
mounting in a PV-12-3 rack to obtain a second intermediate station. 

Not included in the complement of intermediate station blocks and the comple- 
ment of expander blocks are the remote power supply transmit units. 

The Auxiliary Amplifier Station 

VUS amplifier equipment: The VUS amplifier equipment can be supplied both with 
the remote power supplies and with local power supplies. In accordance with 
this, a provision is made for two equipment variants of the VUS amplifier 
gear: 

The UO-VUS-12-3-1: The amplifier equipment cabinet of the auxiliary amplifier 
station.  Included in the cabinet complex are the PPDP-1 and PPDP-2 blocks for 
remote power conversion and transmission, which are intended for installation 
at the terminal or intermediate station which supplies the power. 
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The UO-VUS-12-3-2:  Included in place of the remote power supply conversion 
and transmission blocks in a voltage supply inverter, which is intended for 
powering the VUS from a local 24 volt source. The remote power supply trans- 
mission units are not included in the VUS complement and are supplied where 
necessary. 

The VUS input equipment: The VO-VUS-12-3 likewise has two equipment complements, 
which differ in the quality of the blocking filters (ZF) and matching devices 
installed in them (se Table 3.7.1). 

Table 3.7.1. 

Equipment VO-VUS-12-3-I, 
units 

VO-VUS-12-3-II, 
units 

ZF-1 [suppression filter] 
ZF-2 
ZF-3 
ZF-4 
Matching devices 

1 
3 
3 
1 
4 

2 
5 
3 
1 
8 

One input equipment cabinet provides for the entrance of four nonferrous metal 
circuits, multiplexed up to 150 KHz. 

To provide for the capability of standby remote power for the VUS's, the PPDP-1 
and PPDP-2 remote power transmit devices are supplied individually. A pro- 
vision is made for the individual delivery of the SU140 (or 180)/550 matching 
devices. 

Construction 

The terminal and intermediate stations of the equipment are housed in the 
cabinets of the base structure with dimensions of 2,600 x 600 x 225 mm, while 
the auxiliary amplifier stations are housed in cabinets with dimensions of 
1,300 x 650 x 250 mm. 

Weight: 

Cabinet, with a complete set of two terminal or two intermediate 
stations 

The VUS amplifier equipment cabinet 

250 kg 

120 kg 
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Figure 3.7.1. External view of the 
V-12-3 terminal station equipment. 

Figure 3.7.2. Placement of the 
equipment in the VUS-12-3 equipment 
cabinet. 

Key: 1. Line amplifier B; 
2. Remote power receive; 
3. Line amplifier A; 
4. RU 16 [?16 KHz level control?]; 
5. RU 26; 
6. FVDK-33 r?DK-33 filter-equalizer?]; 
7. RU-A [?"A" level control?]; 
8. KP-B [expansion unknown]; 
9. DK-88 filter; 

10. KP-A; 
11. D-33 Filter; 
12. K-33 filter; 
AGC-P = Flat type automatic gain 

control 
AGC-N = Slope type AGC. 
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Figure 3.7.3. The placement of the blocks in the V^-12-3 equipment racks: 
a) Terminal station;    b) Intermediate station. 

Key: 1. Input panel 
2. Matching unit; 
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[Key to Figure 3.7.3, continued]: 

3. Common blocks for stations A and B; 
4. Line amplifier; 
5. Matching transformer; 
6. Pr 24/30 [?24/30 KHz receiver?]; 
7. GP per A (B) ["A" (or "BH) transmit group converter]; 
8. DK-88 filter; 
9. Voice frequency ring generator; 

10. RU2 A (B) ["A" (or"B") level control 2]; 
11. 60 - 108 KHz transmit amplifier; 
12. PGP [expansion unknown] transmit unit; 
13. Panels of modulators; 
14. RUi A (B); 
15. Differential systems; 
16. PGP receiver, I - III; 
17. GP Pr. A (B) [?"A" (or "B") group conversion receiver?]; 
18. PGP receiver II - IV; 
19. MD1 [modulator-demodulator 1]; 
20. PRU 84 14 [expansion unknown]; 
21. LRU P [?flat type line level control?]; 
22. DRÜ N [unknown type of slope gain control]; 
23. UKCh A (B) ["A" (or "B") control frequency amplifier]; 
24. GGN [unknown type of harmonic generator]; 
25. GK-8 (B) [expansion unknown]; 
26. GPN [expansion unknown]; 
27. GIN [expansion unknown]; 
28. Common rack panel; 
29. ARU 84, 14 [84, 14 KHz AGC]; 
30. ARU P [flat type AGC]; 
31. ARU N [slope type AGC]; 
32. GGN [unknown type of harmonic generator]; 
33. GK-B (A) [expansion unknown]; 
34. GG NK [unknown type of harmonic generator]; 
35. GZ [expansion unknown]; 
36. GP Pr. B (A) ["B" (or "A") receive group converter?]; 
37. RUi B (A) ["B" (or "A") level control 1]; 
38. RU2 B (A); 
39. GP per. B (A) ["B" (or "A") transmit group converter?]; 
40. ?LUS? [?line amplifier?]; . 
41. ST0 [expansion unknown]; 
42. Pr 24/30 [?24/30 KHz receiver?]; 
43. FVK 33 [?K-33 filter-equalizer?]; 
44. K88P filter; 
45. RUi B ["B" level control 1]; 
46. System 1; 
47. System 2; 
48. UF-B ["B" narrow band filter]; 
49. STP [?intermediate high frequency channel service unit?] 
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[Key to Figure 3.7.4, continued]; 

17. 92, 143 KHz (or 40, 80 KHz, station B); 
18. Broadcast input; 
19. DSK [expansion unknown]; 
20. BK [balancing network]; 
21. DM2 [demodulator 2]; 
22. PTNV [voice frequency dial-ring receiver]; 
23. UNCh [low frequency amplifier]; 
24. FNCh [low pass filter];        . 
25. Broadcast; 
26. RP [flat type gain control]; 
27. GPF [group bandpass filter]; 
28. AGC control; 
29. To 3 channel systems; 
30. Remote power transmit unit; 
31. Matching transformer; 
32. SU [matching unit]; 
33. US 60-108 [60 - 108 KHz amplifier]; 
34. PF 84-96 [84 - 96 KHz bandpass filter]; 
35. FZK [unknown type of filter]; 
36. UKCh [control frequency amplifier]; 
37. AGC control; 
38. UPKCh-P [flat type control frequency receiver amplifier]; 
39. UPKCh-N [slope type control frequency receiver amplifier]; 
40. RRU [expansion unknown]; 
41. UPKCh [control frequency receiver amplifier]; 
42. Pf 60-72 [60 - 72 KHz bandpass filter]; 
43. Note: Elements indicated with a dashed line are inserted in station B. 

[Key to Figure 3.7.5 (see following page 206)]: 

1. FVK-33 [K-33 filter-equalizer]; 
2. KK [correcting network]; 
3. RRU [unknown type of level control]; 
4. PLV [expansion unknown]; 
5. D-150 filter; 
6. RP [flat type control]; 
7. Receive amplifier IB; 
8. RN [slope type control]; 
9. Receive amplifier 2B; 

10. UPKCh-N [slope type control frequency receiver amplifier]; 
11. K-88 filter; 
12. Line amplifier; 
13. SU [matching unit]; 
14. Remote power transmit unit; 
15. To 3-channel systems; 
16. Matching transformer; 
17. Control frequency, 4.5 Np; 
18. UPKCh-P [flat type control frequency receiver amplifier]; 
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3.8. The BO-12, BO-12-2 Twelve-Channel Transmission System 
(Manufactured in the Hungarian People's Republic) 

Figures 3.8.1-3.8.3. 

Purpose: Intended for multiplexing open-wire communications lines. The 
BO-12-2 is a modernized BO-12. The electrical characteristics of 
the BO-12-2 and BO-12 are close to that of the V-12-2 and V-12-3 
domestic equipment. 

Type of Line Used: Open-wire copper or bimetal circuit with 3 - 4 mm diameter 
conductors. 

Communications System: Two-band, electrically four-wire, physically two-wire. 

Electrical Characteristics: 

The line frequency spectrum: BO-2    Spectra A, B, C, D, E, F 
BO-12-2 Spectra A, B, C, D. 

Line Spectrum 
Bipxaimi jmteAHoro 

cneiTpa 

Variants 

Line Spectrun 
flHHefhibift cnexTp 

KtH 

KHz 

KOHTpoxkuuc WCTOTU, tun, MI annaprrypy 
X •   

SQ.-". „ 
BO-12 «&%-2 

A - B Direction 

A 
B 
C 
D 
E 
F 

A -r B Direction 

HanpanjieHHe A— B 

92-r-MO (o) 
95-5-143 (n) 
93-r-Hl (n) 
94-M42 (o) 
92-f-140 (n) 
92-M40 (o) 

(0) 

to .  92   H   143. 

96   H   136 

HanpaBJieHae B—A 

92 H 143 

A 36-J-84 (n) * 
B 3CH-84 (o) 4 
C 
D 

36~-84 (n) 
.   36-=-84 (o) 40   H   80 , 

E 36-5-84 (o) 
F 36-5-84 (n)   

40 H 80 

Key: 1. Control frequencies, KHz, for the following equipment:; 
Note: The standard position of the channels is indicated by a 

n [p], and the inverse by o. 

The number of channels which can be organized 

The effectively transmitted bandwidth of the channels 

12 

300 - 3,400 Hz 
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Note: Frequency conversion in the BO-12-2 equipment (just as in the BO-3-2 
system) is based on pre-group modulation. The 300 - 3,400 Hz voice 
frequency spectrum is converted in the transmission spectrum by indi- 
vidual frequencies of 12, 16 and 20 KHz, with the formation of a pre- 
group in the 12 - 24 KHz spectrum. Subsequently, the pre-groups are 
converted to the main group at 60 - 108.KHz using frequencies of 84, 
96, 108 and 120 KHz. 

The main group is converted to the 408 - 456 KHz spectrum in the third 
conversion stage by means of the 348 KHz carrier frequency, and subse- 
quently by 316, 551, 549 and 314 KHz carriers, as well as 492 and 372 KHz 
frequencies, the line frequency spectra adopted in the system are derived, 

Maximum communications range 

The same, without repeater stations 

The nominal relative transmit level at the 
output of the terminal and intermediate stations 

The normal receive level at the input at 143 KHz 

The minimum receive level at the input at 143 KHz 

The nominal relative voice frequency levels of 
the channels: 
Transmission in the four-wire section of a 
channel 
Reception in the four-wire section of a channel 
Reception and transmission in the two-wire 
section of a channel 

10,000 km, with 5 retrans- 
mission sections 

80 - 150 km 

+2.0 Np 

-2.0 Np 

-6.5 Np 

BO-12, Np  BO-12-2. Np 

-2.0 - 1.0 
-0.5 - +1.0 

-0.4/-0.8 

-1.5 
+0.5 

-0.4/-0.4 
or 0/-0.8 

Attenuation of nonlinear distortion of the 
amplifiers at an output level of +2.0 Np with 
respect to the: 

Second harmonic 
Third harmonic 

8.1 
9.2 

8.5 
9.6 

The input impedance of the equipment from the: 
Station and line end 600 ohms 
Group end 150 (or 135) ohms 
Note: In the BO-12-2 equipment, a matching transformer matches the input 

impedances of the equipment (600 ohms) to the line cable input 
(120 or 200 ohms). 

The AGC system 

Voice frequency ringing frequency: 
BO-12 
BO-12-2 

Electromechanical, dual 
frequency (flat and sloped) 

3,825 Hz 
2,100 Hz 
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Note: Direct current ringing is also provided going to the switchboard when 
working via a four-wire circuit, as well as 17 - 50 Hz ringing when 
working via a two-wire circuit. 

Climatic Operational Conditions: At temperatures of from +10 to +40°, and a 
relative ambient air humidity of 80% at +20° 
C. 

The Electrical Power Supply: 

Voltages: 

BO-12. Alternating current at 110, 127 or 220 volts + 3% at 50 - 60 Hz. 
There is an AC power supply block in the equipment, which provides the follow- 
ing voltages at the output: 206 volts (for the plate circuit), 20 volts (AC 
voltage for the filament circuit), and 24 volts (DC voltage for powering relay 
circuits). Provision is made for powering the equipment from DC sources: 

Plate 206 volts +3% 
Filament 21.2 volts +3% 
Signaling 24 volts + 10% 
Power consumed by the power supply 
from the AC mains 500 VA 

BO-12-2. The terminal and Intermediate stations are powered from the AC 
mains or from DC sources (storage batteries). 

Current Consumption 

Station 
206 v +.3% 

amps 
21.2 v + 3% 

amps 
24 v + 10% 

amps 
250 v for 220 v 
remote pwr +3% 

amps    amps 

Terminal 
Intermediate 

0.25 
0.5 

2.7 
3.7 

2.0 
1.3 

0.3      1.2 
0.3      1.3 

The terminal and intermediate stations provide power and the interconnection 
capability for the domestic VUS-12-2 equipment.  Installed for this at the 
terminal station is one, and at the intermediate station, two sets of devices 
for remote power transmission. 

The equipment is supplied with a power supply using DC sources and the VUS-12-2 
power supply units, and with power from the AC mains without the VUS-12-2 re- 
mote power supply devices. 

Equipment Complement: 

BO-12. Terminal station: Two SIÖ and SG0 racks. Intermediate station: One 
rack. 

BO-12-2: The terminal or intermediate station is housed in one cabinet, where 
there are the following: generator equipment, blocks of channels, jackfield, 
power supply block, input terminal blocks (SI0-12 racks are not required for 
the BO-12-2 station). A generator for fixed frequencies in the 300 - 3,400 Hz 
range and a level meter are built into the equipment for performing tests and 
measurements. 
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Figure 3.8.1. The placement of the equipment in the rack of the terminal 
(a) and intermediate (b) stations of the BO-12-2 equipment. 

Key: 1. Input terminal blocks;    5. Group modulator; 
2. Line transformer;        6. System modulator; 
3. Input terminal blocks;    7. Transmit amplifier; 
4. Control frequency feed;   8. PF [bandpass filter]; 
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Construction: 

BO-12. The terminal station. The dimensions of each rack are 2,600 x 680 x 
x 250 mm. The intermediate station. The rack dimensions are 1,765 x 
x 680 x 250 mm. 
Note: It is permissible to install the racks with their backs facing 

each other. 
B0-12-2. The overall cabinet dimensions are 2,600 x 66 x 280 mm. All of the 

equipment blocks are removable. The front of the cabinet is enclosed 
with doors. 

Weight: 350 kg (one rack or cabinet). 

[Key to Figure 3.8.1, continued]: 

9. NF [routing filter]; 
10. 4 KHz generator; 
11. 4 KHz harmonic generator; 
12. 80 KHz control frequency receiver; 
13. 12 KHz harmonic generator; 
14. L'V [?line equalizer?]; 
15. Control frequency signaling; 
16. Control frequency receiver; 
17. Control frequency generator; 
18. [?gain control?]; 
19. System demodulator; 
20. Group demodulator; 
21. Receive amplifier; 
22. Channel 1 block; 
23. Main group block; 
24. [?neper meter?]; 
25. Intercom-callup unit; 
26. Meter; 
27. Jackfield; 
28. Subgroup I converter; 
29. Subgroup II converter; 
30. Blocks of channels; 
31. GTV [voice frequency ringing generator]; 
32. Differential system 1; 
33. Differential system 6; 
34. Power supply block; 
35. [?gain control?]; 
36. Equalizer; 
37. Transmit amplifier; 
38. 143 KHz control channel receiver; 
39. Adjuster; 
40. Amplifier; 
41. Control frequency; 
42. LF (K) [(K type) line filter]; 
43. LV [?line equalizer?]; 
44. LT [?line transformer?]; 
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45. Carrier frequency generator; 
46. 314 - 551 KHz generator and 

amplifier; 
47. 56 - 59 KHz generator; 
48. 84 - 120 KHz amplifier. 
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SECTION 4. Transmission Systems Using Balanced Communications Cables 

4.1. The K-3 Three-Channel Transmission System (taken out of production). 

Figures 4.1.1 - 4.1.4. 

Purpose: Intended for multiplexing cable lines or steel open wire circuits 
for intra-obiast' and rural service. 

Type of Line: PRPPM cable with 1.2 mm diameter cores (or of a smaller* diameter, 
but with correspondingly smaller line sections). Steel circuits 
in the absence of HF telephony on parallel circuits. 

Communications System: Single cable, two-band, electrically four-wire, 
physically two-wire. 

Electrical Characteristics: 

Line frequency spectrum: 

JIuHeO-Huil cntKmp tacmom: 
Channel l,KHz Channels 2/3 

KaHaji 1, KZH 

Direction A-B 
HanpaBjieHne A-B  . 3,7+6 1 

E-A    . . .B_A 0,3+2,7 

The effectively transmitted passband of the channels: 

1 
2/3 

The number of channels which can be organized 

The maximum communications range: 
Via cable lines with two repeater stations 

Kananu 2/3, xzi| mig 

8,3+15,7 
lS.9+26,8 

0.3 - 2.7 KHz 
0.3 - 3.4 KHz 

Via open wire, steel circuits (without repeater sections): 
50 km 

1 o Jbitutif npoioxo», MM ^PaccroiHHc Mexuy 
2 „ OPOOOMMH,  CM 3  AUklOCTb CU3H, KM 

3 20 20 
3 40 25 
3 60 26 
4 20 27 
4 40 30 
4 60 

=== 
32 

Key: 1. Diameter of the conductors, mm 
2. Spacing between the conductors, cm; 
3. Communications range, km. 

The length of a repeater section using cable circuits: 
Maximum 
Minimum 

16.5 km 
8 km 
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The input impedance from the: Station end 
Line end 

The residual channel attenuation at 800 Hz 
when a 0.4 Np pad for two-wire through working 
is inserted 

The channel stability with a residual attenua- 
tion of 0.8 Np 

The nominal relative transmit level of one 
channel at the station output 

The amplitude characteristic of the channel 

The nonlinear distortion factor when 400 Hz 
is fed into the channel at the nominal measure- 
ment level 

The perceptible crosstalk isolation between 
channels 

The internal noise voltage at the point with 
a relative level of -0.8 Np when working with 
two NUP's [unattended repeater stations]; 

Voice frequency ringing at the following 
frequencies for the following channels: 

1 
2 and 3 

600 ohms 
90 ohms;. 180 ohms; 800 ohms; 
1,400 ohms (depending on the 
type of line) 

0,8 Np 

no less than 0.6 Np for the 
case of no load from the 
switchboard end 

-0.4 Np for a load of 600 
ohms 

Flat within 0.1 Np when the 
level increases by 0.5 Np with 
respect to the measurement 
level 

No more than 5% 

No less than 6.7 Np 

2,0 mv psophometric 

3.0 KHz 
3.8 KHz 

Note: A provision is made for the reception and transmission of semiautomatic 
and automatic dial signals via each of the channels. 

The climatic operational conditions: At a temperature of from +15 to +40° C, 
and a relative ambient air humidity of 85%. 

The Electrical Power Supply: 

Voltages: Terminal station 
Remote power for the intermediate 
stations 

Signaling 

Current Consumption: Terminal station (for 
three channels 

Intermediate station 
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24 volts +10% 
60 volts + 10% using a 
"wire-wire" system 
24 volts or 60 volts (separate 
batteries) 

0.12 amps (without considering 
the current consumption for 
the ringing devices), 0.48 amps 
(when the ringing devices 
operate) 
0.045 amps. 



Equipment Complement 

Terminal Station. The 0K-1A or 0K-1B single channel set for the first channel; 
The 0K-2A or 0K-2B two-channel set for the second and third channels; the VO 
auxiliary equipment for transmitting the remote power, and receiving the ring 
voltage (has a signaling device for blown fuses); a protection panel and a 
line transformer, LTr (mounted outside the equipment). 

Intermediate Station. The PK intermediate set for lines longer than 16.5 km. 

Construction: 

The 0K-1A, 0K-1B, 0K-2A and 0K-2B terminal stations, as well as the auxiliary 
equipment) are mounted on separate panels, which can be desk mounted or mounted 
in standard line equipment shop bays. 

The blocks are arranged on one side on the panels. The blocks are tied into 
the circuitry by means of five-contact plugs. 

Dimensions: 0K-1A (or 0K-1B) - 147 x 450 x 325 mm; 0K-2A (or 0K-2B) - 240 x 
x 450 x 325 mm; VO - 147 x 450 x 275 mm. 

Note: The equipment is designed around type P206, P14, P4V, P13B and 
D2V transistors. 

Weight: Each terminal station weighs roughly 60 kg. 

Figure 4.1.1. Exterior view Of the 
K-3 equipment. 

Figure 4.1.2. The order for joining the 
racks of the K-3 equipment together. 
Key: VO - Auxiliary equipment 
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Figure 4.1.3. The placement of the equipment in the K-3 terminal station: 
a) Terminal station for the first channel, OK-1; 
b) Terminal station for the second and third channels, OK-2; 
c) Auxiliary equipment, VO. 

Key: 1. Low frequency block,.1-1; 
2. Transmit amplifier block, 2-1A; 
3. Receive amplifier block, 3-1A; 
4. Block 4-1; 
5. Measurement block, 1-2; 
6. Transceiver block, 2-2; 
7. Transmit amplifier block, 3-2a; 
8. Block of routing filters, 4-2A; 

9. Low frequency block, 5-2; 
10. Transceiver block, 6-2; 
11. Receive amplifier block, 7-2A; 
12. Block of line filters, 8-2; 
13. Magneto ringer block, 1-8; 
14. Signaling and voice frequency 

ring transmit block. 
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[Key to Figure 4,1,4, continued]; 

13. Control channel; 25. Rectifier; 
14. Input channel 26. Pad, 0.4 Nepers; 
15. Oscillator, f = 3.8 KHz; 27. Choke; 
16. Pad, 0.2 Nepers; 28. Relay 2; 
17. Supplemental amplifier; 29. For station A; 
18. Group equalizer; 30. Oscillator, f = 6.4 KHz; 
19. Oscillator, f « 309.4 (or 344) KHz; 31. Equalizer; 
20. Receive amplifier; 32. For station B; 
21. GDM [?group demodulator]; 33. 3.0 KHz bandpass filter; 
22. Demodulator 2; 34.% Pad, 0.2 Nepers. 
23. PSU [unknown type of amplifier panel]; 
24. PF-3*2 [3.2 KHz bandpass filter]; 

4.2. The KNK-6t and KNK-6s Six-Channel Transmission System 

(Manufactured in the Czechoslovakian Socialist Republic) 

Figures 4.2.1 - 4.2,6. 

Purpose: Intended for the HF multiplexing of non-coil-loaded cables over 
short distances. The KNK-6t equipment is a modification of the 
KNK-6s equipment. At the present time, the KNK-6s equipment is 
not being supplied. 

Type of Line: Balanced, non-coil-loaded cables with 0.8 - 1.5 mm diameter 
copper cores. 

Communications System: Single cable, two-band. 

Note: When using the KNK-6t or KNK-6s equipment, it is not permissible 
to multiplex the remaining pairs of a cable with other HF multiplex 
systems. When multiplexing only part of the pairs of a non-coil-loaded 
cable with KNK-6t or KNK-6s systems, suppression filters are to be 
inserted in the remaining pairs of this cable at the intermediate 
amplifier points. 

Electrical Characteristics: 

The line frequency spectrum: A-B direction     16 - 60 KHz 
B-A direction     76 - 120 KHz 

The number of HF channels which can be set up   6 

The effectively transmitted passband 300 - 3,400 Hz 

The maximum length of a repeater section for 
VTSP cable 16 km 

Note: The KNK-6t equipment channels with companders provide for up 
to three transits without noticeable degradation of the speech 
quality. 
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The maximum number of repeater sections: 

For the KNK-6s 
For the KNK-6t for multiquad cables 
The same, for single quad cables 

The nominal relative levels in the four wire 
part of the channels, with respect to voice 
frequencies: ■ • 

At the input 
At the output 

The capability of secondary multiplexing 
of HF channels 

4 
5 
7 

-1.5 Np 
+0.5 Np 

Permitted in each system is 
the multiplexing of two chan- 
nels with voice frequency 
telegrapy at a power of 135 
or 270 uw, A provision is made 
in the KNK-6t for the option of 
organizing a broadcast channel 
via a phantom circuit in a 
1,000 - 7,000 Hz spectrum. 

The nominal value of the relative transmit 
level (with respect to power) at the output of 
terminal and intermediate stations, at the 
following frequencies: 

120 KHz 
60 KHz 

The minimum value of the input level 

The input impedance of the equipment from the: 

Line end (through a matching transformer) 
Station end 

The individual  (channel) carrier frequencies,  KHz 

-1.5 Np 
-2.4 Np 

-7.5 Np 

120 or 150 ohms 
600 ohms 

Channel 
Channel 
Channel 
Channel 
Channel 
Channel 

The group carrier frequency 

The frequency for synchronizing the carrier 
frequencies (transmitted by station A) 

The perceptible crosstalk isolation between the 
channels of one system, without companders: 

KNK-6t 
KNK-6s 

120 
112 
104 
96 
88 
80 

136 KHz 

120 KHz 

6,5 Np 
5.5 Np 
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The gain control range (manual) in the channel block  + 0.7 Np 

The seasonal gain control range in the receive section 
of the group block + 0.3 Np 

The AGC system (only for KNK-6t intermediate stations  Based on the ground 
on a single quad cable) temperature 

The temperature range of control using ground refer-   From -5 to +18° C 
enced AGC 

The relative variation in the gain of the intermediate Maximum, +0.1 Np 
amplifiers with respect to the gain at a temperature of Minimum, +0.6 Np 
+7° C 

Ringup system With a 3,850 Hz fre- 
quency (outside the 
HF channel). 

Climatic Operational Conditions: 

Terminal stations at temperatures of from +10 to +40° C, and a relative 
humidity of 45 - 75%; 
Intermediate stations at temperatures of from -5 to +20° C, and a relative 
humidity of 45 - 75%. 

The Electrical Power Supply: 

Voltages: 

Terminal Stations       Alternating current mains at 220 v + 3%. Emergency 
power from 60 volts (only for the KNK-6t equipment) 

Intermediate stations   Remote power from 60 volts. 

Current and Power Consumption 
Current, amps, at 
60 volts DC 

Equipment 
Power, VA, 
220 volts 

90 
120 

at 
AC 

Terminal station, without 
for 12 and 24 channels: 

KNK-6s 
KNK-6t 

regulators 

The same, 
KNK- 
KNK- 

with regulators: 
-6s 
■6t 

260 
275 

4.0 

4.0 

Intermediate station (remote power): 
KNK-6s - 0.020 
KNK-6t for single quad cable - 0.015 
KNK-6t for multiquad cable - 0.020 
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Equipment Complement 

KNK-6c: 

Terminal Station. It is manufactured in four variants, depending on the spectrum 
of frequencies transmitted into the line and the number of systems installed in 
a bay: ST4A; ST4B; ST2A; and ST2B. The index A indicates that the rack trans- 
mits 16 - 60 KHz into the line, and the index B indicates 76 - 120 KHz. The 
indices 2 and 4 indicate the maximum number of systems which can be mounted 
in a rack. 

Each rack contains the following: cabinet, panel of input terminal blocks, 
a filter for the synchronization frequency at stations A or B (depending on 
the spectrum of transmitted frequencies), a block for A or B service communi- 
cations, control panel, A or B carrier frequency generator, power supply panel 
remote power transmit panel, service communications handset, and set of spare 
parts. 

The following equipment is supplied on special order: KS-6 six-channel groups, 
the number of which corresponds to the number of systems installed in a rack; 
group system block with the designation of the type of cable; the number of 
blocks corresponds to the number of systems; remote power supply unit; AC 
voltage regulator; connecting boxes for the entrance of line cables, which 
contain cable terminal strips, dischargers and voice frequency transformers 
for the creation of phantom circuits. 

The ST4A and ST4B stations can be put together in sets of 1-4 systems, and 
the ST2A and ST2B stations, 1-2 systems. 

Intermediate Station.  Included in the station complement are: four amplifiers 
(two of them standby), two connecting boxes, which contain cable terminal 
strips and discharges. The connecting boxes are supplied with sections of 
single quad cable 2.5 m long. 

KNK-6t: 

Terminal Station. It is manufactured and fitted out just as the KNK-6s terminal 
station, i.e. the ST4A, ST4B, ST2A, and ST2B stations. 

Each rack contains the following: cabinet, panel of input terminal blocks, 
control panel, A or B carrier frequency generator, block of signal generators, 
power supply block, A or B service communications block, service communications 
handset, a set of accessories and a small set of spare parts. Besides this, 
the station is outfitted with the following equipment: a connection box, 
measurement generator, transistorized level meter, psophometric voltmeter, AC 
voltage regulator, and a power supply working from 60 volts. 

Notes: 1. On special order, six-channel sets (SKS6 [Latin letters.]) can be 
supplied, and in this case, it is necessary to indicate the requisite 
type of differential systems (for manual or automatic operation). 

2. It is necessary to keep in mind that the individual parts of the 
KNK-6t and KNK-6s equipment are not mutually interchangeable. 
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3. For lines with one, two and three intermediate stations, it is necessary 
to order one remote power transmit block, and for lines with a large number 
of intermediate stations, two remote power blocks. 

4. The 220 volt voltage regulator (can supply one terminal station rack). 

Intermediate Station. The intermediate station with AGC is intended for hookup 
to a single quad cable, and consists of the following: cast iron box, brass 
box with two operational and one standby amplifier, two connecting boxes with 
cable sections, set of hookup accessories and a small set of spare parts. 

The intermediate station without AGC for multiquad cable has the following 
complement: cast iron box, brass box for housing 10 amplifiers, two connect- 
ing boxes with cable sections, sets of spare parts for hookup and a small 
set of spare parts. 

Notes: 1. Blocks of amplifiers (for multiquad cable) and supplemental connecting 
boxes for the connection of broadcast equipment via a phantom circuit 
can be supplied on special order. 

2. When ordering intermediate stations, the type of cable for which this 
station is intended should be indicated. 

Construction: 

The terminal stations are made in the form of cabinets with the following dimen- 
sions: The ST4A and ST4B stations: 2,600 x 626 x 225 mm; the ST2A and ST2B sta- 
tions: 2,120 x 625 x 225 mm. The intermediate stations for a single quad cable 
for the KNK-6s and ENK-6t equipment are made in a structurally similar manner 
with dimensions of 540 x 1,160 x 254 mm, and are intended for being buried in 
the ground. 

The intermediate station for multiquad cable is intended for installation in 
an unheated room (or in a manhole) and has dimensions of 1,025 x 760 x 280 mm 

Weight: 

ST4A and ST4B terminal stations 275 kg 
ST2A and ST2B terminal stations 185 kg 
Unattended repeater station for 1x4 cable 105 kg 
Connecting box 50 kg 
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Figure A.2.1. The placement of the equipment in the terminal station of 
the KNK-6t equipment for four systems: 
a) without the doors;  b) with the doors. 

Key: 1. Input terminal blocks; 
2. Group block; 
3. Channel 1; 

• 4. Differential systems of 
channels for automatic through 
working; 

5. A (or B) carrier frequency generator; 
6. Service communications; 
7. ZF [suppression filters]; 
8. PV [?ring receiver?]; 
9. Control panel; 
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[Key to Figure A.2.1, continued]: 

10. Differential systems of the channels for the terminal mode; 
11. Remote power transmit block; 
12. Power supply panel; 
13. Power supply board. 
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Figure 4.2.2. The placement of the equipment in the terminal station of 
KNK-6t equipment for two systems: 
a) Without the doors;     b) With the doors. 

Key: 1. Input terminal blocks; 
2. Group block; 
3. Channel 1; 
4. Differential systems of the 

channels for automatic 
through-working; 

5. A (or B) carrier frequency generator; 
6. Control panel; 
7. Service communications; 
8. Suppression filters; 
9. Differential systems of. the channels 

for the terminal mode; 
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[Key to Figure 4.2.2, continued]: 

10. GTV [voice frequency ringing generator]; 
11. Remote power transmit block; 
12. Power supply panel; 
13. Power supply board. 
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Figure 4.2.3.    Block diagram of terminal station of the KNK-6t equipment. 

Key: 1. NF [routing filter]; 
2. Amplifier; 
3. Equalizer; 
4. Modulator; 
5. FKx [channel 1 filter?]; 
6. Differential system; 
7. Transformer; 
8. FK2; 
9. Komp [compander]; 

10. Four-wire input; 
11. 2, 4-wire output (or input); 
12. Generator equipment; 
13. Connection box; 
14. To the remote power transmit blocks; 
15. D-120 filter;       . 
16. Differential system; 
17. Demodulator; 
18. ZKS [expansion unknown]; 
19. PTV [voice frequency ring receiver]; 
20. VR [?ring relay?]; 
21. Ring receive. 
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Figure 4.2.4. Block diagram of terminal station B of the KNK-6t 
equipment. 

Key: 1. NF [routing filter]; 
2. D-120 filter; 
3. Amplifier; 
4. Equalizer; 
5. Amplifier; 
6. ZF-120 [120 KHz suppression filter]; 
7. Transformer; 
8. Modflator; 
9. FKi [?channel 1 filter?]; 

10. Differential system; 
11. Komp [companderJ; 
12. FK2; 
13. Connecting box; 
14. To the remote power transmission blocks; 
15. Demodulator; 
16. Generator equipment; 
17. PTV [voice frequency ring receiver]; 
18. ZKS [expansion unknown]; 
19. VR[?ring relay?]; 
20. Ring receive; 
21. Four-wire input; 
22. 2, 4-wire output (or input). 
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Figure 4.2.5. Block diagram of the repeater station of the KNK-6t 
equipment for a single quad cable (without AGC). 

Key: 1. VTSP 1x4x1.2 [cable];     7. Standby amplifier; 
2. Connection box; 
3. Repeater station; 
4. Protective device; 

•5. Remote monitoring generator; 
6. Main amplifier; 

8. Protective device; 
9. Telephone handset; 

10. Service communications and 
remote power block. 

11. Telephone handset. 
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Figure 4.2.6. Block diagram of the unattended repeater station of 
the KNK-6t equipment for a single quad cable. 

Key: 1. 76 - 120 KHz; 
2. Routing filter; 
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[Key to Figure 4.2,6, continued]: 

3. Amplifier; 
4. Station B; 
5. Line Transformer; 
6. D-120 filter; 

7. Equalizer; 
8. Pad; 
9. Station A. 

4.3. The KV-12 12-Channel Transmission System 

Figures 4.3.1. - 4.3.9. 

Purpose: 

Intended for multiplexing balanced, non-coil-loaded and intra-oblast' trunk 
cable lines. It is also employed for the organization of communications at 
the cable transitions to open wire communications lines using the V-12-2 
equipment. 

Type of Line: 

Cables of the MKS and MK type with a capacity of 4 x 4 x 1.2 or 7 x 4.x 1.2; 
TDSB [cables] of various capacities. 

Communications System: Single cable, two-band. 

Electrical Characteristics: 

Line frequency spectrum 

Spectrum I 
Spectrum V 

36 - 84 KHz (B-A direction) 
92 - 143 KHz (A-B direction) 

Direct arrangement of the channels; 
Inverse arrangement fo the 
channels. 

Note: Inverse spectrum V should be employed in one of the systems operating via 
one quad. Suppression filters should be inserted in through-working cir- 

cuits. 

The number of channels which can be set up 
with the equipment via one two-wire circuit 

The effectively transmitted passband 

The number of telephone channels, used 
simultaneously for secondary multiplexing 

The maximum length of a voice frequency 
retransmission section 

The maximum service range 

The nominal length of a repeater section of 
a trunk on an OUP—OUP [attended repeater 
station] section 

12 

300 - 3,400 Hz 

See the introduction 

800 km 

2,400 km 

anom/atmin » where anom is the 
attenuation of the repeater sec- 
tion at 143 KHz; ot min is the 
attenuation factor of the cable 
at the minimum temperature. 
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The input impedance of the equipment from 
the line end: 

With line transformers 135 ohms and 180 ohms 
Without the line transformers 135 ohms 
The permissible deviation in the 
reflection factor 10% 

The attenuation of two line transformers 0.1 Np 

The residual channel attenuation at 800 Hz   0.8 Np 

The nominal relative levels in the four wire section 
of a channel with respect to voice frequencies: 

At the input -1.5 Np 
At the output +0.5 Np 

The nominal relative transmit levels through the channels 
at the line amplifier output (with respect to power):        . 

Without skewing [of the frequency response] (can be 
used on short trunks up to 250 km) 0 Np 

With skewing: 
At the upper frequency +0.5 Np 
At the lower frequency -0.5 Np 

The internal noise level in the spectrum of one 
telephone channel at NUP's and OUP's, reference to the 
line amplifier input -15.7 Np 

The psophometric noise power at the point with a rela-r 
tive zero level, which may be induced in the channels 
of the system: 

By two terminal stations with low frequency termina- 
tion of the channels 500 pw, psoph. 

By the line channel, for a length of 800 km 7,500 pw, psoph. 
By two terminal stations with termination for the 
primary groups (HF retransmission)               233 pw, psoph. 

Note: It is recommended that no more than one HF retransmission be organized 
on a low frequency retransmission section. 

By the equipment for segregating four channels: 

In the straight-through channel 60 pw psoph. 
In the channel for the segregation and insertion 
of the four channels 350 pw psoph. 

Note: It is recommended that no more than two sets of segregation equipment 
be installed on a low frequency retransmission section, and in this 
case, the straight-through edge channels should not be used for through 
working. 

The distribution of the noise power induced by the 
line channel in the upper channel of the system 
(thermal, nonlinear and linear) 1:1:2 
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The nonlinearity attenuation for the case of a zero 
level at the output (with respect to power) and a 
gain of 7.6 Np:    a2h 9 Np 

a3h 12 Np 

The nominal attenuation of a repeater section at 143 
KHz at the minimum ground temperature (cable only), 
an,™,(for.the case of Inadequate compensation at 5° C): 

MKB [cable] 6.3 NP 
MKSB ;  5.3 Np 
The following deviation in the attenuation over 
all repeater sections is permitted +0.15 Np 
The following deviation in the attenuation 
of up to [?50%? -poor copy] of the sections 
in the direction of an attenuation increase 
is permitted 0.3 Np 

The frequency for noise computation in the design 
of the trunk • 143 KHz 

The gain of the station: 

Maximum gain:     -,.„„„: 84 KHz  143 KHz 
Equipment .       nepers  nepers 

Unattended and attended repeater stations      5.65    7.4 

Terminal stations (the receive channel between 
the input to the equipment (or line) and the 
primary group output: the -0.6. Np point at the 
maximum setting of the AGC) 5.1 7.0 

Minimum Gain (with the minimum pad attenuation in the negative feedback cir- 
cuit, at the minimum setting of the level control, when the supplemental 
amplifiers are switched in): 

84 KHz  143 KHz 
 Equipment   nepers  nepers 

unattended and attended repeater stations      3.75    5.0 

Terminal station at the minimum setting of 
the AGC   3.4     4.8  

The gain control in the negative feedback circuit of 
an NUP, OUP and OP: 

Flat (0.1 x 10> NP 
Sloped lower group of frequencies (0.1 x 12) Np 
Sloped upper group of frequencies (0.1 x 9) Np 

The equalizing capability of the NUP, OUP and OP 
attenuation pads: 

The difference in the attenuation of the variable 
slope network in the negative feedback circuit 
between frequencies of 36 (or 92) KHz and 84 (or 
143) KHz: 

- 231 - 



The lower group of frequencies 
The upper group of frequencies 

The difference in the attenuation of the constant, 
slope network in the negative feedback circuit 
between frequencies of 36 (or 92) KHz and 84 (or 
143) KHz 

The attenuation of the routing filters at the 
following frequencies: ^ ^^ 

84 KHz 

The level control system: 

In the OUP amplifiers 
In the OP amplifiers (AGC derived from the control 
frequencies):    mt type 

Slope type 

Amplifiers with AGC are located only at terminal 
stations, and those with manual control, every: 

Ranges of gain control: 

For NUP and OUP amplifiers, between stages 
For terminal station AGC amplifiers: 

Flat type 
Slope type 

Between stages: 
Flat type 
Slope type 

The gain control by virtue of the supplemental 
amplifier of an NUP, OUP and OP, for the following 
groups of frequencies:  upper 

lower 

Phantom line (installed between supplemental and line 
amplifiers) 

The attenuation of a phantom line at: 
143 (or 84) KHz 
92 (or 36) KHz 

Note: A phantom line is a special order item. 

Trunk equalizers are installed at the input to NUP and 
OUP amplifiers, having an attenuation at a frequency of 
143 (or 84) KHz of 

Trunk equalizers should be installed as follows for the 
following groups of frequencies: 

Lower group, every 
Upper group, every 

(0.1 x 12 + 0.3) Np 
(0.1 x 9 + 0.3) Np 

0.8 Np 

0.2 Np 
0.6 Np 

Manual, flat-slope type 

80 or 92 KHz 
40 or 143 KHz 

100 - 125 km 

0.3 and 0.5 Np 

1.6 Np 
0.7 Np 

0.3 and 0.5 Np 
0.9 +0.23 x 3 - 1.6 Np 

0, 1.7, 2.0 and 2.3 Np 
0, 1.5 Np 

5 km 

1.09 (or 0.83) Np 
0.87 (or 0.56) Np 

0.5 Np 

200 km 
100 km 
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The system for ringup via the HF channels  Voice frequency ringing at 2,100 
Hz, the ringing level should be 
0.7 Nep below the relative nominal 
transmit level. 

The number of service links provided for 
servicing the trunk: 
MSS [Trunk service communications link]  1 
PSS-USS [combined station-to-station and 
sectional communications service link]  1 

Climatic Operational Conditions: 

Attended Stations. At temperatures of from +10 to +40° C, and a humidity of 
75%; short term exposure to 80% at a temperature of +20* C. 

Unattended Stations. At temperatures of from -5 to +40° C, and a relative 
humidity of 75%; short term exposure to 95% at a temperature of +20° C. 

The Electrical Power Supply 

Voltages: 

Lower power supplies (OP and OUP): 

Plate 220 volts + 10% or 130 volts + 10% 
Filament 21.2 volts + 3% or 24 volts + 10% 
Signaling 24 volts +10%. 

Remote power, fed into the line (maximum)  450 volts 

The voltage at the terminals of the NUP    135 volts + 10% 
equipment, powered remotely for. the case 
of the series connection of the remote 
power for up to two systems inclusively 

Note: Required for powering the SIO [individual equipment rack] is 
206 yolts + 3% and 21.2 volts +3%. 

The number of NUP's in a section, working from the remote power supply voltage, 
using the following circuit configurations: 

"Wire-ground" up to four (without a backup) 
"Wire-wire" up to two (without a backup) 

Where DC is induced at a voltage of more 
than + 15 volts, a provision should be made 
in the equipment for the installation of 
compensators with a voltage control range of  +70 volts 

The permissible voltage (longitudinal e.m.f.) 
due to the influence of an AC electrified 
railroad (on a repeater section) 

Long Term: 

— For the case of remote power in a 
"wire-ground" configuration and where one 
protective unit is inserted at an NUP and 
one at an OUP 50 volts eff. 
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— The same, for the case of remote power using a 
"wire-wire" configuration 

— For the case of remote power in a "wire-ground" 
configuration, and where two protective units 
are inserted at an NUP and one at an OUP 

Short Term: 

— For the case of remote power.in a "wire-ground" 
circuit configuration 

— For the case of remote power in a "wire-wire" 
circuit configuration 

100 volts eff. 

300 volts eff. 

750 volts eff. 

930 volts eff. 

The permissible short term voltage (longitudinal e.m.f.) 
due.to the influence of high voltage lines (on a   . 
repeater section): 

With remote power via a "wire-ground" circuit      750 volts eff.- 
With remote power via a "wire-wire" circuit        930 volts eff. 

The grounding device: 
For an NUP when powered in a: 

"Wire-ground" circuit configuration 

"Wire-wire" circuit configuration 

For OUP's and OP's 

Two grounds: a working 
and a protective one 
One ground: a working 
(or protective) one 

Three grounds: a work- 
one and two metering 
grounds. 

Note: The magnitude of the resistance of each ground should be in 
accordance with GOST 464-68 [Stante Standard 464-68]. 

Current Consumption: 

Terminal Station: 

SGP for one system: 

SGP for two systems: 

SKO for one system: 

SKO for two systems: 

Plate 
Filament 
Signaling 

Plate 
Filament 
Signaling 

Plate 
Filament 
Signaling 

Plate 
Filament 
Signaling 

0.33 amps 
4.6 amps 
1.2 amps (working) 

0.42 amps 
5.7 amps 
1.4 amps (working) 

0.24 amps 
4.2 amps 
0.11 amps (emergency) 

0.48 amps 
8.4 amps 
0.22 amps (emergency) 
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Intermediate Station: 

PKVO for one system: 

PKVO for two systems: 

PKVN for one system: 

PKVN for two systems: 

Plate 
Filament 
Signaling 

Plate 
Filament 
Signaling 

Remote power supply battery 

Remote power supply battery 

0.05 amps 
0.4 amps 
0.4 amps (working) 

0.1 amps 
0.8 amps 
0.8 amps (working) 

0.22 amps 

0.26 amps 

Type of Vacuum Tubes Used: 6ZhlPYe (used as an exception in the generator 
equipment is a 6P3Ye tube). 

Equipment Complement 

Terminal Station: 

SGP. The rack of group converters. It is manufactured in eight variants 
depending on: the number of systems (for one or two systems); the transmis- 
sion direction (SGP-A or SGP-B); and on the VKO panel used (input impedance 
of 180 ohms or 135 ohms). 

Supplemental Equipment. Stipulated when ordering: The remote power transmit 
panel (one or two blocks); the VKO [cable entrance equipment] panels with 
an input impedance of 135 or 180 ohms; the suppression filters ("plug" fil- 
ter) ; the switcher for switching the amplifier channels (from main to stand- 
by); the block of low frequency phantom lines for three to five km; the 
block of HF phantom lines for three to five km; an instrument of the PIEL 
or KIP-2 type; the row signaling transparency. The KGP set for completing 
the equipment complement of the SGP racks with one to two systems (manufac- 
tured to match the transmit direction: KGP-A or KGP-B). 

Notes: 1. Regardless of the number of systems, the SGP rack provides the 
internal rack wiring for two systems. 

2. The type of VKO panels is stipulated when ordering. 
3. SGP racks for one system are manufactured only for line spectrum 

variant I, while the KGP sets, are manufactured only for line 
spectrum variant V. 

SIO. The individual equipment set (see section 7)i 

SS-3 or SS-4. The unitized, switching, service communications callup equip- 
ment, or the SSS-7 and SSS-8 (see section 11). 

SKO. The rack of compander equipment for interference reduction in the 
channels. It is put together as a set for 1-2 systems with the capability 
of installing up to 4 systems.  (Not manufactured at the present time). 

The Attended Intermediate Station: 

PKVO. The rack of intermediate service amplifiers. Manufactured in four 
variants depending on: the number of systems (one or two systems); on the 
VKO panel employed (input impedance of 180 or 135 ohms). 
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The supplemental equipment. Stipulated when ordering: the VKO panels with 
input impedances of 135 or 180 ohms; the remote power transmission panel 
(one or two blocks); the HF line equalizer, LV-0.3; the block of low fre- 
quency phantom lines for 5 km; the block of HF phantom lines for 5 km; 
suppression filter ("plug" filter). The complex of amplifier equipment, 
KPKV-0, for filling out the equipment complement of the PKV-0 rack (the 
type of VKO panels is stipulated when ordering). 

Notes: 1. The set of amplifier equipment, KPKV-0, is supplied as a separate 
product. 

2. The delivery of the panel of DK-30 filters for the PKV-0 racks, 
and the set of amplifier equipment, is stipulated when ordering. 

3. When organizing channel segregation, supplemental equipment is 
required in addition to the PKV-0 and SVK racks: an SVK connecting 
panel, transmit line amplifiers, pads and transformers. 

The Unattended Intermediate Station 

PKV-N. The unattended rack of intermediate amplifiers. It is manufactured 
in two variants, depending on the type of VKO panels employed (with an input 
impedance of 180 ohms or 135 ohms). The PKV-N rack is manufactured for one 
'system. 

The supplemental equipment. Stipulated when ordering: the rack frame; the 
panel of through-working power supply filters; suppression filter ("piug" 
filter); block of low frequency phantom lines for 3-5 km; block of HF 
phantom lines for 3-5 km; the block of LV-0.3 (rtepers) low frequency line 
equalizers; the block of HF LV-0.3 (nepers) line equalizers; the.D-14 filter. 
The set of amplifier equipment, KPKV-N, for filling out the equipment com- 
plement of the PKV-N rack. 

Notes: 1. The delivery of the panel of DK-30 filters and the set of amplifier 
equipment is stipulated when ordering. 

2. Data on the D-14 suppression filters are given in section 13. 

Construction: 

SGP, PKVO. Rack filled on both sides. Dimensions: 2,512 x 648 x 478 mm. 

PKV-N. Rack filled on one side. Dimensions: 2,500 x 648 x 250 mm. 

SKO. Rack for up to two systems filled on one side, and for 3-4 systems, 
filled on both sides. Dimensions: 2,512 x 648 x 380 mm. 

Weight and Cost 

 Equipment 

SGP-A for one system 
SGP-A for two systems 
SGP-B for one system 
SGP-B for two systems 
PKVO for one system 
PKV-N for one system 
KSGP-A for one system 
KSGP-B for one system 
KPKV-0 for one system 

Weight, kg   Price, rubles 

290 2,497 
400 3,628 
290 2,514 
400 3,686 
190 1,600 
160 1,132 
120 1,086 
120 1,124 
130 888 
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Weight and Cost, [continued]:. 

KPKV-N for one system 
Remote power transmit panel 
Panel of DK-30 filters 
SVK connection panel  

Weight, kg  Cost, rubles 

100 
5.5 
9 
8 

724 
39 
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Figure 4.3.1. The placement of the equipment in the rack, of group converters, 
SGP, of the KV-12 equipment for one system. 
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[Key to Figure 4.3.1]: 

1. Blank panel; 
2. Input terminal blocks; 
3. FINCh [individual carrier frequency filters (odd)]; 
4. 340 KHz group carrier frequency unit; 
5. FINCh [individual carrier frequency filters (even)]; 
6. 484 KHz group carrier frequency unit; 
7. 308 KHz group carrier frequency unit; 
8. G-4, US-4 [4.KHz generator, 4 KHz amplifier]; 
9. Control frequency power distribution panel; 

10. PK commutating panel (RF rejection filter); 
11. Panel of group transmit converters; 
12. GKCh-143, GKCh-92 (GKCh 40, 80) [143 and 92 KHz (or 40 and 80 KHz) control 

frequency generators]; 
13. Low frequency transmit line amplifer panel (LUS NCh); 
14. Fuse and signaling panel; 
15. VK0-1 [cable input unit 1]; 
16. High voltage fuse panel; 
17. Panel of control channel receivers, 40 - 80 [KHz] (or PKK 92 - 143); 
18. High frequency receive line amplifier panel (LUS VCh); 
19. Remote power transmit panel; 
20. DK-88 filter; 
21. DK-30 filter; 
22. GP. PR [?group converters, receive?]; 
23. Remote power supply chokes; 
24. SGP-A (or B). 

[Key to Figure 4.3.1 (page 239)]: 

1. UGN-540 [540 KHz group carrier amplifier?]; 
2. Input terminal block; 
3. FINCh [individual carrier frequency filters (odd)]; 
4. RKCh [?control frequency power distribution unit?]; 
5. FINCh (even); 
6. G-4, Us-4 [4 KHz generator, 4 KHz amplifier]; 
7. G-4, Us-4; 
8. GK4-143, GK4-92 [unknown types of 4 - 143 and 4 - 92 KHz generators]; 
9. Connection panel; 

10. GPP per. [unknown type of group transmit unit]; 
11. High frequency line amplifier; 
12. Fuse and signaling panel; 
13. PR W [expansion unknown]; 
14. PKK [control channel receiver]; 
15. Low frequency line amplifier; 
16. Remote power transmission panel; 
17. Blank panel; 
18. Control channel receiver; 
19. Low frequency line amplifier; 
20. VKO [cable entrance unit]; 
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Figure 4.3.2. The equipment placement in the rack of group converters, 
SGP, of the KV-12 equipment for two systems. 
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[Key to Figure 4.3,2, continued from page 238]: 

21. DK-30 filter; 
22. GP PR [expansion unknown]; 
23. DR. DP [?remote power transmission chokes?]; 
24. GP Per [?transmit group converter?]; 
25. PUs VCh [unknown type of high frequency amplifier]; 
26. GP Pr; 
27. DK-88 filter; 
28. SGP A (or B). 

[Key to Figure 4.3.3, page 241] 

1. High frequency line amplifier; I 
2. Low frequency line amplifier; 
3. Control frequency meter; 
4. PK [?monitor panel?]; 

. 5. PR [?distributlon panel?]; 
6. Location for the installation of the DK-30 filters; 
7. Location for the installation of the DK-88 filter panel; 
8. Location for the installation of the high frequency line amplifier panel; 
9. Location for the installation of the low frequency line amplifier panel; 

10. Location for the installation of the DK-88 filter panel; 
11. Location for the installation of the DK-30 panel; 
12. VG [input terminal block]; 
13. VKO-I [cable entrance unit one]; 
14. VKO-II; 
15. DR. DP [unknown type of remote power supply unit]; 
16. VKO-3; 
17. Pr. W [expansion unknown]; 
18. PDP-1, PDP-5 [remote power transmission units 1 and 5], 
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Key:   1.  High frequency line amplifier; 
2. Low. frequency line amplifier; 
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[Key to Figure 4.3.4, continued]: 

3. Cable entrance unit 1;     . 
4. [?power supply filter?]; 
5. PDP [remote power transmit unit]; 
6. Cable entrance unit 2; 
7. Location for the installation of the DK-30 filter panel; 
8. Location for the installation of the DK-88, RP2, 140, 440 sp panels, 
9. The same, HF line amplifiers; 

10. The same, LF line amplifiers; 
11. The same, DK-88, RP-2, 140, 441 sp; 
12. The same, for the DK-30 filters. 

[Key to Figure 4.3.5, page 244] 

1. Input terminal blocks; 
2i  Compressor, expander; 
3. Fuses; . 
4. Signaling. 
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[Key to Figure 4.3.6, continued]: 

15. Line filters; 
16. Cable entrance equipment; 
17. Flat type control channel receiver; 
18. ['auxiliary amplifier?]; 
19. 0.38 neper pad; 
20. Group converter 1, receive; 
21. 4.4 neper pad; 
22. High frequency line amplifier; 
23. Pr. VCh. [?high frequency receiver?]; 
24. Supplemental D-88 filter; 
25. Slope type control channel receiver; 
26. AGC control; 
27. Receive equalizer; 
28. Supplemental HF amplifier; 
29. To the 3 channel system equipment; 
30. To the remote power transmit unit; 
31. Line; 
32. Line transformer; 
33. D-88 filter. 

[Key to Figure 4.3.7, page 247]: 

1. Rejection filter; 
2. Group converter 1, transmit, a = 0.9 nepers; 
3. a = 0.7 neper pad; 
4. GPF [group bandpass filter]; 
5. Intermediate amplifier; 
6. a =0.5 neper pad; 
7. Group converter 2, transmit, a = 0.9 nepers; 
8. D-153 filter; 
9.- B - A transmit equalizer; 

10. Control frequency generator; 
11. Differential transformer; 
12. HF transmit line amplifier; 
13. Routing filters; 
14. Line filters; 
15. Cable entrance equipment; 
16. Flat type control channel receiver; 
17. Slope type control channel receiver; 
18. Line transformer; 
19. To the remote power transmit unit; 
20. [?auxiliary amplifier?]; 
21. D-153 filter; 
22. Group converter 2, receive; 
23. Group bandpass filter; 
24. 0.38 neper pad; 
25. Group converter 1, receive; 
26. Line amplifier; 
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4.4. The K-24-2 24-Channel Transmission System 

Figures 4.4.1 - 4.4.17. 

Purpose: 

Intended for multiplexing balanced, noneoil-loaded cables where the K-24-60 
and K-24p-2m amplifiers are used in NUP's [unattended repeater stations] 
(the K-24p-2m has been taken out of production). 

Type of Line: 

MKS or MKSA cable with styroflex-cord insulation, and MK cable with paper-cord 
insulation having a capacity of 4 x 4 x 1.2 or 7 x 4 x 1.2, when K-24-60 am- 
plifiers are used at the NUP's, and MKPV 1 x 4 x 1.2 when K-24-60 amplifiers 
are used at an NUP, and MKPV (or MKV) 1.x 4 x 1.2 when K-24p-2m amplifiers 
are employed at the NUP's. 

Communications System: Two-cable, single-band. 

Electrical Characteristics: 

Line spectrum 

Number of channels which can be organized on 
one four-wire circuit 

The effectively transmitted passband 

Secondary multiplexing capability 

The maximum length of a retransmission section 
for voice frequencies for systems using the 
following amplifiers at NUP's: 

K-24-60 

K-24p-2m 

The maximum number of retransmission sections 
(when the K-24-60 and K-24p-2m amplifiers are used 
at the NUP's 

The maximum communications range for systems which 
use the following amplifiers at the NUP's: 

K-24-60 

K-24p-2m 

The residual attenuation of a channel at 800 Hz 

The nominal relative voice frequency levels of the 
four-wire section of a channel: 

At the input 
At the output 

12 - 108 KHz 

24 

300 - 3,400 Hz 

see the introduction 

2,500 km (4 x 4 x 1.2 
cable) 
1,000 km (1 x 4 x 1.2 
cable) 

12,500 km (4 x 4 x 1.2 
cable) 
5,000 km (1 x 4 x 1.2 
cable) 

0.8 Np 

-1.5 Np 
+0.5 Np 
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The nominal relative transmit level through the 
channels at the line amplifier output (with 
respect to power): 
a) For OUP's and NUP's for the case of 

K-24-60's at the NUP's 
— Without skewing [ of the frequency- 

response] (can be used on short trunks 
of up to 250 km) - 0.15 Np 

— With skewing with respect to the 24th channel + 0.15 Np 
— The same, with respect to the first channel  - 0.35 Np 

b) For OUP's and NUP's for the case of K-24p-2m's 
at the NUP's: 
™> Without skewing - 10. Np 
— With skewing with respect to the 24th channel - 0.8 Np or - 0.7 Np 
— The same, with respect to the first channel  - 1.9 Np or - 1.3 Np 

Note: At OUP's [attended repeaters], the levels are adjusted in accordance 
with paragraph (a), and the quantities indicated in paragraph (b) are 
set by means of supplemental pads, which can be inserted at the output 
of the amplifiers. 

The internal noise level in the spectrum of one 
telephone channel, referenced to the line amplifier 
input, for links which use the following amplifiers: 

K-24p-2m: At NUP's -15.3 Np 
At OUP's -15.0 Np 

K-24p-2m: 108 KHz    12 KHz 
At NUP's -14.8 Np   -14.5 Np 
At OUP's -15.0 Np   -15.0 Np 

The psophometric noise power at the point with 
relative zero level, induced in the channels of 
the system by: 

— Two terminal stations with a low frequency 
termination of the channels 500 pw psoph. 

— Line channel with a length of 2,500 km 7,500 pw psoph. 
— With a length of 1,000 km (where the K-24p-2m 

NUP is used) 3,000 pw psoph. 
— Two terminal stations with primary group 

termination (HF retransmission) 150 pw psoph 

Note: It is recommended that no more than one HF retransmission be organized 
on a low frequency retransmission section when using the existing through 
working equipment. 

— Channel segregation equipment (for 4 and 12 
channels) in the following channels: 

The through channels, for 12 channels 30 pw psoph. 
The segregation and insertion of 12 channels 
with voice frequency termination 280 pw psoph. 

The segration and insertion of 4 channels 350 pw psoph. 
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Note: At OUP's, where a provision is made for channel isolation, amplifiers 
having three-frequency AGC should be installed. It is recommended that 
no more than three sets of isolation equipment be installed on a low 
frequency retransmission section. In this case, the edge, straight- 
through channels should not be used for through-working. 

The distribution of the noise power, induced by the 
line channel in the upper channel of a system (thermal, 
nonlinear and linear), at NUP's with the following 
amplifiers: 

K-24-60 

K-24p-2m 

The attenuation of nonlinearity at the zero level at the 
output at 108 KHz (with respect to power) for the following 
NUP amplifiers: 

K-24-60 at a gain of 7.0 Np 
a2h 
*3h 

K-24p-2M: 
a2h 
a3h 

With two- and three-frequency AGC at a gain 
of 7.0 Np (OUP) 

a2h 
a3h 

The nominal attenuation of a repeater section at 108 KHz 
at the maximum ground temperature (cable only), anom, 
for links using the following amplifiers: 

K-24-60 
K-24p-2m 

1:1:2 (4x4x1.2 
or 7x4x1.2 cable) 
1:1: 1 (1x4x1.2 
cable). 

9 Np 
12 Np 

8.5 Np 
11.0 Np 

9 Np 
12 Np 

6.55 Np 
3.90 Np 

Notes: 1. A deviation of +0.15 Np is permitted on all repeater sections; 
2. A deviation of up to 25% of the sections by 0.3 Np in the direction 

of an attenuation increase is permitted for the K-24-60 amplifiers 
(only for MKSB cable), and by 0.35 Np for up to 50% of the sections 
for the K-24p-2m amplifiers. 

Attenuations curtailed by just this amount should correspond to .each 
lengthened segment in a section (three sections for the K-24-60 NUP, 
and one section for the K-24p-2m NUP); lengthened sections should 
not follow one another. The number of shortened sections using 
phantom lines should be no greater than three. It is desirable to 
locate shortened sections close to the OUP, and lengthened sections 
should not be located one after the other. 

The nominal length of a repeater section of a trunk on    anom
/at max 

an OUP—OUP section 
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Where anom is the nominal attenuation of the 
repeater section at 108 KHz; at max is the 
attenuation factor of the cable at the maximum 
ground temperature; 

The nominal length of a repeater section, and the 
permissible deviations at tmax = + 16° C: 

— When using K-24-60 amplifiers in the NUP's: 

MKSB 4x4 
MKSB 7x4 
MKB 4 x 4 
MKSA 4x4 

— When using K-24p-2m amplifiers in the NUP's: 

MKPV 

The input impedance of the equipment from the line 
end, for links which use the following amplifiers 
at the NUP's: 

— K-24-60: With line transformers 
Without line transformers 
The permissible deviation in the 
reflection factor 

The attenuation of two line transformers 

— K-24p-2m: With line transformers 
Without line transformers 
The permissible deviation in the 
reflection factor 

The attenuation of two line transformers 

The gain of a station at a frequency of 108 KHz: 

Maximum gain: 

a) For NUP stations (with ground reference AGC) using 
the following amplifiers: 

K-24-60 

33.2 + 0.76 km 
33.3 + 0.76 km 
31.4 + 0.72 km 
34.2 + 0.7 km 

19.5 + 0.75 km 

180 ohms 
135 ohms 

p 4 0.15/108/fi , but 
no more than 0.3 
0.12 Np 

145 ohms 
135 ohms 

p 4 0.15/108/f , but 
no more than 0.25 
0.05 Np 

7.25 Np 

Note: The gain is indicated for the case where a 2.3 Np pad is inserted in 
. the negative feedback circuit of the line amplifier at the maximum 
setting of the ground referenced AGC, as well as when all line 
equalizers are inserted at the input to the line amplifier. 

K-24p-2m (with ground referenced AGC at the 
maximum setting) 4.3 Np 

b) For stations with two- and three-frequency AGC 
(attended repeaters) 8.3 Np 

- 251 - 



Note: The gain is indicated for the case where the flat type AGC control 
is in the ninth position, the pad and potentiometer are switched out 
from the input, and when all line equalizers are Inserted and the 
attenuation of the pads in the negative feedback circuit is 1.7 Np. 

Minimum Gain (at the minimum pad attenuation in the negative feedback circuit! 
the AGC control is in the maximum setting); 

a) For NUP stations (with ground referenced AGC) using 
the following amplifiers: 

K-24-60 
K-24p-2m 

b) For stations with two- and three-frequency AGC 
(attended repeaters) 

5 Np 
3.5 Np 

6.4 Np 

Note: The given gains are indicated for conditions stipulated in the 
"maximum gain" paragraph. Only the pad in the negative feedback 
circuit is changed. 

The gain is adjusted in the negative feedback circuit 
in steps of: 

The gain control using the potentiometer and pads 
installed at the input to the amplifiers: 

— NUP's with K-24-60 amplifiers, with pads at the 
amplifier input 

— NUP's with K-24p-2m amplifiers, with pads between 
the amplifying stages 

— OUP's with a pad at the amplifier input 

The equalizing capability of the amplifiers: 

The difference in the attenuations of the constant 
slope network in the negative feedback circuit between 
frequencies of 103 and 17 KHz: 

— For NUP's with K-24-60 amplifiers (with ground 
referenced AGC) 

— For NUP's with K-24p-2m amplifiers (with ground 
referenced AGC) 

— For OUP's with amplifiers with two- and three- 
frequency AGC 

The difference in the attenuation of the line 
equalizers at frequencies of 107 and 17 KHz: 

a) For NUP's with K-24-60 amplifiers having ground 
referenced AGC: 

LVi [line equalizer 1] 
LV2 

0.1 Np each 

0.3 x 7 - 2.1 Np 

0.1 x 8 «0.8 Np 
0.1, 0.3 and 0.7 Np 

MKB 

0.5 Np 

0.62 x 2 Np 

1.2 Np 

MKSB 

0.4-1.8 Np 0.4-1.6 Np 
1.6 Np    1.6 Np 

b) For NUP's with K-24p-2m amplifiers having 
ground referenced AGC: 

Line equalizers 0.27, 0.45, and 0.63 Np 
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c) For OUP's with amplifiers haying two- and three, 
frequency AGC: MKB MKSB.MKPV 

0.4 - 1,8 Np 
0.6 Np 

LV-L [line equalizer 1] 
LV2 

Note: Line amplifiers cannot be used without line equalizer 2. 

The line equalizer attenuation at 103 KHz: 

0.4 - 1.6 Np 
1.6 Np 

— For an NUP with K-24-60 amplifiers 
— For an NUP with K-24p-2m amplifiers 
— For an OUP 

The AGC system: 

In NUP amplifiers (ground referenced) 

In OUP amplifiers (AGC using control 
frequencies) 

Control Frequencies: 

Slope 
Curvilinear 
Flat 

Amplifiers having the following types of AGC 
are located as follows: 

With ground referenced AGC 
With two-frequency AGC (at each OUP) for links 
which use the following amplifiers at NUP's: 

K-24-60 
K-24p-2m 

With three-frequency AGC 

The gain control range limits: 

— For K-24-60 NUP amplifiers with ground 
referenced AGC (when the ground temperature 
changes from -2 to +18° C) 

~ For K-24p-2m NUP amplifiers under the same 
conditions, at the following frequencies: 

12 KHz 
108 KHz 

— For amplifiers with two-frequency AGC: 

Flat type 
Slope type (12 KHz) 

0.25 Np 
0.10 Np 
0.25 Np 

Flat type for the K-24-60 
frequency dependent for the 
K-24p-2m 

Electromechanical, frequency 
dependent, two- and three- 
frequency. 

16 KHz 
64 KHz 
104 KHz 

At each NUP 

Every 210 km 
Every 280 - 300 km 

Every 600 - 700 km 

+ 0.07 Np (MKB) and 
+ 0.15 Np (MKSB) [cable] 

+ 0.06 Np 
+ 0.08 Np 

+ 0.60 Np 
+ 0.50 Np 
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— For amplifiers with three-frequency AGC: 

Flat type ± °«6 NP 
Slope type (12 KHz) + 0.5 Np 
Curvilinear (60 KHz) + 0.4 Up 

Note: To be taken into account in the project planning is the imprecision 
the AGC control with respect to the control freqeuncy of + 0.07 Np 
(a level reduction over the entire by 0.07 Np at the maximum ground 
temperature). 

The inaccuracy in the ground referenced AGC equa- 
lization on OUP-OUP sections + 0.30 Np 

The length of a ground referenced AGC cable: 

For a temperature drop, of from -2 to +18° C     No more than 14 m 
For some other ground temperature drop, for 
the following number of NUP's: 

Up to four No more than 14 m 
More than four 10 m 

Note: The cable should be specially balanced so that the values of the 
crosstalk attenuation between the circuits is no less than 9.5 

nepers. 

Phantom lines at the input to the amplifiers are installed as follows: 

At NUP's with K-24-60 amplifiers Every-5 km 

The phantom line attenuation at 108 KHz     0.97 Np 
The phantom line attenuation at 12 KHz      0,41 Np 

At NUP's with K-24P-2m amplifiers Every 2.9 x 2 km 

The phantom line attenuation at 108 KHz     0.96 Np 
The phantom line attenuation at 12 KHz      0.48 Np 

At OUP'S Every 5]m 

The phantom line attenuation at 108 KHz     0.97 Np 
The phantom line attenuation at 12 KHz      0.41 Np 

Note: The phantom line is specified in a special order. 

The attenuation of trunk equalizers at the input 
to NUP amplifiers at 108 KHz, for the following 

amplifiers:    K-24-60 0.50 Np 
K-24p-2m 0.30 Np 

Trunk equalizers should be installed as follows 
for NUP's having the following amplifiers: 

K-24-60 Every 100 -150 km 
K-24p-2m Every 70 - 80 km 

Notes: 1. A trunk equalizer (constant and variable) for aligning the 
channel is a special order item. 
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2, No less than two variable trunk equalizers should be ordered for each 

3. No provision is made in the equipment for the use of cosine variable 
equalizers. 

The ringing system via the HF channels Voice frequency ringing 
at 2,100 Hz 

The number of service communications links: 

For multiquad cables: 

Trunk operator service communications link, MSS  1 
Station to station operator service communi 

cations link, PSS 2 

Sectional service communications link, USS      1 

For single quad cables: 

Trunk operator service communications link, MSS  1 
Combined station to station and sectional 
operator service communications link, PSS-USS  .1 

The number of remotely power NUP's between two 
power supply stations: 

For NUP's with K-24-60 amplifiers when using both 
cables in a: 

"Wire-wire" circuit configuration 4 
"Wire-ground" circuit configuration 8 

Note: Where it is necessary to disengage one of the cables, only 50% of 
the links will be preserved. 

For NUP's with K-24p-2m amplifiers in a Up to 14 (7 NUP's each 
"wire-wire" circuit configuration from each end) 

In the presence of induced DC at a voltage of more 
than +15 volts, a provision should be made in the 
equipment for the installation of compensators 
with voltage control ranges of (for links with 
the K-24-60 amplifiers). + 70 volts 

Notes: 1. A "wire-wire" remote power circuit configuration should be used 
'.. ■ • in the presence of DC induction of more than + 70 vplts. 

2. No provision is made for the installation of compensators for 
links with K-24p-2m amplifiers at the NUP's ("wire-wire" power 

. supply circuit). 

The permissible voltage (longitudinal e.m.f.) due 
to the influence of an AC electrified railroad on 
a repeater section where the K-24-60 amplifiers 
are used: 
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Long Term: 

\ — When one ZU [protective grounding device] is 
inserted in the remote power circuit at an NUP 
and one ZU' is inserted at an OUP, and the remote 
power uses a "wire-ground" circuit configuration 50 volts eff. 

-r-  The same, with the remote power in a "wire-wire" 
circuit configuration 100 volts eff. 

— When two ZU's are inserted in the remote power 
circuit at an NUP, and one ZU at an OUP, and the 
remote power uses a "wire-ground" circuit 300 volts eff. 

Short Term: 

—With the remote power in a "wire-ground" circuit 750 volts eff. 

— With the remote power in a "wire-wire" circuit 930 volts eff 
configuration 

The permissible short term voltage (longitudinal 
e.m.f.) due to the influence of high voltage lines 
on a repeater section for K-24-60 amplifiers where 
the remote power uses a: 

"wire-ground" circuit configuration 750 volts eff. 
"wire-wire" circuit configuration 930 volts eff. 

The permissible voltage (longitudinal e.m.f.) due 
to the influence of electrified railroads using 
alternating current on a repeater section for 
K-24p-2m amplifiers: 

Long term 75 volts eff. 

Short term 250 volts eff. 

The permissible short term voltage (longitudinal 
e.m.f.) due to the influence of high voltage lines 
on a repeater section for K-24p-2m amplifiers 

Grounding Devices: 

— For K-24-60 NUP's when powered using a: 

"wire-ground" circuit configuration 

"Wire-wire" circuit configuration 

— For the K-24p-2m NUP*s when poWered using a: 

"Wire-ground" circuit configuration: 
NUP within the remote power section 
NUP at the end or the remote power section 

"Wire-wire" circuit configuration 

- 256 - 

250 volts eff. 

Two grounds: a working & 
a protective one 

One ground: working (or 
protective). 

One ground 
Two grounds: working and 
protective. 
One ground. 



— For terminal stations and attended repeaters     Three grounds: a working 
one and two metering 
grounds. 

Notes: 1. The resistance of each ground should be in accordance with 
GOST 464-68. 

2. The ground is made in accordance with the "Rekomendatsii po voprosam 
oborudovaniya zazemleniy i zazemlyayushchikh provodov LATs i NUP" 
["Recommendations on Questions of Grounding Equipment and Grounding 
Conductors of Line Equipment Shops and Unattended Repeaters"] 
("Svyaz"* Publishers, 1969). 

Climatic Operational Conditions 

Attended Stations (OP, OUP). At temperatures of from +10 to +40° C, and a 
humidity of 75%; short term, 80% at a temperatures of +25° C. 

Unattended Stations for NUP»s with K-24-60 Amplifiers. At temperatures of 
from 0 to +35° C and a humidity of 75%; short term, 80% at +25° C. 

NUP's with K-24p-2m Amplifiers. At temperatures of from -5 to +25° C and a • 
humidity of 75%; short term, 95% at 20° C. 

The Electrical Power Supply: 

Voltages: 

— Terminal and attended intermediate stations (OP's and OUP's): 

Plate 
Filament 
Signaling 
AC mains 

206 v + 3% 
21.2 v + 3% 
24 v + 10% 
220 v + 5%, ■ 
51 Hz 

-15%, 48 to 

— Unattended repeater stations (NUP's): 

Remote power, fed into the line (max) 
At the terminals of the equipment being powered, 

450 volts 

for the following amplifiers: 
K-24-60 
K-24p-2m 

145 v + 10% 
35 v + 10% 

Current and Power Consumption          ?1 ? v 24 v 206 v & 
amps remote 

power, amp 

0.13 

220 volts 

Equipment              amps VA 
s 

SGU for one system                   1»6 - 

Signaling                         ~   ' U..J 

SGU for two systems                 3,2 - 0.26 - 

Signaling                          "" 0.6 " 

SGNK, main circuits, main power        4.5 - 0.55 — 

The same, standby power               4.5 . - 0.45 .- 

Signaling -     3.0 
Oscilloscope -  '    ~      ~       12.o 
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Current and Power Consumption, [continued] 

Equipment 

TM-OUP 

TM-NUP (remote power circuit) 

SPU-1 for one system (main circuit) 
Signaling 

SPU-2 for one system (main circuit) 
Signaling 

SPU-3 for one system (main circuit) 
Signaling 

SPU-N-U-1 for one system (remote power) 

SPU-N-U-2 for two systems (remote power) - 

NUP K-24p-2m for one system with incom- 
plete multiplexing of the cable on 
each remote power circuit 

The same, for one system, with complete 
multiplexing of the cable on each. 
remote power circuit   m 

21.2 v 
amps 

24 v 
amps 

206 v & 
remote pwr 

amps 

220 volts 
VA 

«■t 3,0 - - ■ 

- . 0.068 (at 
24 volts) 

- . 

!•! 
0.2 

0.08 — 

1.4 
0.4 

0.13 —' 

1.75 
0.6 

0.16 — . 

- - ■ 0.225 
(145 v) 

— 

► - - 0.275 
(145 v) 

— 

0.065 

0.095 

NOTE: The SGNK is being replaced by the SUGO-1-3 equipment (see Section 6). 

Equipment Complement: 

Terminal Station: 

a) Cable Input Equipment: 

— The following are used for links employing the K-24-60 amplifiers in the 
NUP's: VKS 4 x 4 OUP or VKS 7x4 0UP for connecting the high level cables: 
a rack for two cables; VKS-1 4 x 4 OUP or VKS-1 7 x 4 OUP for connecting 
the low level cables: a rack for two cables; 

-- Used for links employing the K-24p-2m amplifiers in the NUP's is the VKS 
1 x 4 OP and for connecting the high and low cables, a rack for two single 
quad MKSB, MKSA or MKPV cables. 

Notes: 1. When using the VKS 4x4 OUP racks for a single quad cable, the 
low level cable is connected into the left box, while the high level 
cable is connected into the right box of the VKS rack. 

2. For trunks up to 300 km long, 135:135 line transformers can be 
installed; for trunks of greater length, 145:135 transformers can 
be installed. 
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b) The SIO-24p Individual Conversion Equipment: one rack for 24 channels 

(see Section 7). 

c) The SGU Rack of Group Devices K-24-2: one rack for 1 - 4 systems. 

Notes: 1. The SGU is supplied for one system. To bring the equipment comple- 
ment of the rack up to two, three and four systems, KGU sets are 
supplied for each system. 

2. Supplied on special order are the block of D-64 and K-104 filters, 
MV [trunk equalizers], IL [phantom lines] for 5 km, and the panel 
of transformers. 

d) The SUGO-1-3 Generator Equipment (used previously was a rack of the SGNK 
type): one rack for eight systems (see section 6). 

e) The SPDPM K-60 Remote Power Transmission Rack (for NUP's with the K-24-60 
amplifiers): For 12, 24 and 48 remote power circuits (see Section 10). 
(The remote power supply panel is for NUP's with K-24p-2m's for two circuits). 

f) The UKVSS Standardized Switching and Callup Service Communications Equip- 
ment in the complement of the SS-3 or SS-4 rack (SSS-7 or SSS-8, see 

Section 11). 

g) Remote Control Equipment for OUP's (for links using the K-24-60 amplifiers), 

h) Remote Monitoring Equipment (for links using the K-24-60 amplifiers): An 
instrument for all systems. 

i) The SKP-1 Primary Group Switching Rack (it is installed at line equipment 
shops where planned in the future are no less than 10 primary groups): One 
rack for 50 primary groups (see Section 1). 

j) The SKPG Primary Group Monitor Rack: One rack for 25 primary groups (see 

Section 11). 

The Intermediate Attended Repeater Station (OUP) 

a) Cable Engrance Equipment: 

— For links using the K-24-60 amplifiers in the NUP's, the following are 

used: 
VKS 4x4 OUP or VKS 7x4 OUP: a rack for two cables; 
VKS-1 4 x 4 OUP or VKS-1 7x4 OUP: a rack for two cables; 

-- For links using the K-24p-2m amplifiers at the NUP's, a VKS 1 x 4 OUP is 
used for connecting in the high and low level cables: a rack for four 
single quad MKSB, MKSA or MKPV cables. 

Notes: 1. When using the VKS 4 x 4 OUP racks for 1 x 4 cables, the low 
level cables are brought into the left box, while the high 
level cables are brought into the right box of the VKS rack. 

2. Used on the VKO board are 145:135 transformers. 

b) The Rack of Intermediate Amplifiers with Dual Frequency AGC, SPU-2 K-24-2: 
A rack for 1-8 systems. 

c) The same, with three-frequency AGC, SPU-3 K-24-2: A rack for 1-6 systems. 
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Notes: 1. The SPU-2 and SPU-3 racks are supplied for one system. To fill 
out the equipment complement, the KPU-2 or KPU-3 sets are supplied 

for one system; 

2. Supplied on special order are the MV [trunk equalizers], IL [phantom 
lines], and panel of transformers for powering the amplifiers from 

the AC mains; 

3. The SPU-1 racks are not being produced. 

d) The Remote Power Transmission Rack 

- For coupling to the K-24-60 amplifiers: the SPDPM K-60 (as for the terminal 
station), is a rack for 12, 24 or 48 remote power circuits for 4 x 4 cable, 
and two racks: one for 12 and the second for 48 remote power circuits, for 

7x4 cable; 

~ For coupling to the K-24p-2m amplifiers in the NUP's: the SEP (electrical 
power supply rack) is a rack for four remote power outputs of 0.15 amps 

each (from each working PPU). 

e) The standardized switching-callup service communications ^«1Pment»_?KJ?S 

(as also for the terminal station): the SS-3 or SS-4 (or SSS-7 or SSS-8) 

rack. 
f) The remote control equipment (just as for the terminal station) for coupling 

• to the K-24-60 amplifier. 

g) The remote monitoring equipment (for coupling to the K-24-60 amplifier: 

an instrument for all systems. 

The Unattended Intermediate Repeater Station (NUP) 

NUP's with K-24-60 Amplifiers: 

a) Cable Entrance Equipment 

~ VKS 4 x 4 NUP or VKS 7 x 4 NUP for connecting the high level cables: a 

rack for two cables; 

— VKS-1 4 x 4 NUP or VKS-1 7 x 4 NUP for connecting in the low level cables: 

a rack for two cables; 

— The unattended intermediate, standardized, repeater rack, SPUN K-24-60, 
is a rack for one to four systems. 

Notes- 1 The SPUN K-24-60 is supplied in the following equipment complement: 
SPU-N-U-4, for four systems; SPU-N-U-2, a rack for two systems; 
SPU-N-U-1, for one system; KPU-N-U-2, a set for two systems; 
KPU-N-U-1, a set for one system; and KLU-N-U, a set of amplifiers 

for one system. 

2 Additionally supplied on special order are: fixed trunk equalizer; 
variable trunk equalizer; block of thermistors (ground referenced 
AGC) and a panel of power supply filters, 

b) The Service Communications Panel, NUP (PVU-NUP): a panel installed in 

a VKS.   . 
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c) Remote Control Board; 

d) Remote Monitor Unit: a panel for eight systems, installed in a VKS. The 
NUP with the K-24p-2m amplifiers is for one to two systems. 

Notes: 1. Included in the equipment complement of the NUP K-24p-2m station are; 
the NUP chassis with the cable entrance unit; four input modules 
and amplifier modules. 

2. For completing the equipment complement of the second system, two 
small amplifier modules are employed. 

Construction: 

Attended Station: 

SGU. Rack filled on both sides. Rack dimensions are 2,500 x 648 x 464 mm. 

SGNK. Rack filled on both sides. Rack dimensions are 2,500 x 647 x 464 mm. 

SPU-2, SPU-3. Rack filled on both sides. The rack dimensions are 2,500 x 
x 648 x 430 mm. 

Unattended Station: 

SPUN-K-24-60. Rack filled on one side. The rack dimensions are 2,500 x 
x 644 x 247 mm. 

NUP K-24p-2m. See Figure 4,4,17, 

Weight and Cost 

 Equipment .  Weight, kg    Price, rubles 

80 987 
290 2,275 

SGU K-24-2 for one system 200 1,152 
KGU K-24-2 for completing the equipment 
complement of the SGU    . 
SGNK 
SPU-2 for one system 170 987 
KPU-2 for completing the equipment comple- 
ment of the SPU-2 65 868 
SPU-3 for one system 200 1,215 
KPU-3 for completing the equipment comple- 
ment of the SPU-3 80 1,092 
SPU-N-4 370 3,522 
SPU-N-2 185 1,756 
SPU-N-1 120 1*296 
KPU-N-2 185 1,756 
SPU-N-U-1 120 987 
SPU-N-U-2 150 1,288 
SPU-N-U-4 300 2,468 
KPU-N-U-1 120 987 
KPU-N-U-2 I50 1,288 
KLU-N-U 30 336 

NUP-K-24p-2m station for two systems 200 1,583 
EK-NUP K-24p-2m operational set 90 1,320 
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Figure 4.4.1. Block diagram of the carrier and control frequency generator 
rack, SGNK. 

Key: 1. 10 KHz calibration oscillator; 19. 
2. IP [expansion unknown]; 20. 
3. Oscilloscope; 
4. From the F-100 [?100 KHz filter?]; 21. 
5. From the Us-120 [120 KHz amp]; 22. 
6. To the PKU [control unit panel]; 
7. G-4-I [4 KHz generator I]; 23. 
8. RM G-4-1 [4 KHz generator I power 24. 

distributor]; 25. 
9. Us I i GG [4 KHz amplifier and 26. 

harmonic generator]; 
10. Pr I 4/12, 120 [?4/12, 120 KHz 27. 

converter 1]; 
11. G-4-II; 28. 
12. RM, G-4-II [4 KHz generator 2 29. 

power distributor]; 30. 
13. To the PKU [control unit panel]; 
14. Pr. II, 4/12, 120; 31. 
15. Us-120 II [120 KHz amplifier II]; 32. 

. 16. Us II 4 i GG [ 4 KHz amplifier II 33. 
and harmonic generator]; 34. 

17. PU [switching unit]; 
18. PRP [manual switching panel]; 

SUGN K-60; 
FINCh [individual carrier 
frequency filters]; 
To the PKU; 
To the SI0 [individual equip- 
ment rack]; 
GKU-64 II [expansion unknown]; 
PU GKU-64; 
RM-64 [64 KHz power distributor]; 
To the SGU [group equipment 
rack]; 
G-4, 14 I [4, 14 KHz generator 

U; 
PU GKU 84,14 [unknown];     > 
To the oscilloscope (standby); 
RM 84, 14 [84.14 KHz power 
distributor]; 
To the rack of group devices; 
GKU-104-I; 
PU, GKU-100; 
RM-104. 
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Figure 4.4.2.    The placement of the equipment in the rack of group devices,- 
SGU-BK,  of the K-24-2 equipment. 

Key:  1. GP Per  [transmit group converter];    9.  System 1; 
2. Transmit amplifier; 10.  System 2; 
3. Receive group converter; 11.  System 4; 
4. Line amplifier 3; 12.  System 3. 
5. Flat type control channel receiver;13. RM-120  [120 KHz power distri- 
6. Slope type control channel butor]; 

receiver; 14.   SGU—K—24—2. 
7. Curvilinear type control channel 

receiver; 
8. Fuse and signaling panel; 
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Figure 4.4.3.    Block diagram of the   SGU rack of group devices of the 
K—1U—2   eouinment. K-24-2 equipment 

Key:   1. VKS^  [cable entrance rack 1]; 15. 
2. Line amplifier 3; 16. 
3. Control channel receiver,  16, 17. 

64;   104 KHz; 18. 
4. Differential transformer; 19. 
5. Pad; .20. 
6. KPNi [either a variable or 21.. 

a constant slope network]; 
7. D-60 filter; 22. 
8. Group converter; 23. 
9. D-115 filter; 24. 

10. VUs ['auxiliary amplifier?]; 
11. To the SIO [individual conversion 

equipment rack]; 
.12. Transformer;. 
13. KPN2; 
14. RM-120 [120 KHz power distri- 

butor]; 

VKS;  . 
Transmit amplifier; 
Differential transformer; 
D-60 filter; 
Gp per [?transmit group converter?]; 
RF-104 [104 KHz rejection filter]; 
RM-104 [104 KHz power distri- 
butor] ; 
KPN; 
RM [power distributor]; 
RF-104; 64; 
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Figure 4.4.4. The placement of the equipment in the carrier and control 
frequency generator rack, the SGNK. 

Key: 1. Transformer panel; 
2. Blank panel; 
3. GKCh 84, 14 [84 and 14 KHz 

control frequency generator]; 
4. RM-64, 104 [64, 104 KHz power 

distributor]; 
5. PU-84, 14 [84, 14 KHz switcher] 
6. RM-84, 14 [84, 14 KHz power 

distributor]; 
7. GKCh-64-I [64 KHz control fre- 

quency generator I]; 
8. PU-64 [64 KHz switcher]; 
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9. 64 KHz control frequency genera- 
tor II; 

10. GKCh-104-I; 
11. Signaling and fuse panel; 
12. Control unit panel; 
13. Oscilloscope panel; 

; 14. Manual switching panel; 
15. Switcher panel; 
16. 4 KHz generator panel (G-4-I); 
17. 4 KHz generator panel (G-4-II); 
18. Input terminal blocks; 



[Key to Figure 4.4.4, continued]; 

19. Even individual carrier frequency filters; 
20. Odd individual carrier frequency filters; 
21. 120 KHz amplifier panel; 
22. Converter panel (pr 4/12, 4/120 I); 
23. Converter panel (pr 4/12, 4/120 II); 
24. Panel of meter converters; ^.... n nflneil • 
25. RM-GG-4 [4 KHz harmonic generator power distribution panelj, 
26. RM-120 [120 KHz power distribution panel]; 
27. BUPU [expansion unknown]; 

. 28. RM-3S; ,  , Tx. 
29. 4 KHz amplifier with harmonic generator panel CGG-4 JJ, 
30. 4 KHz amplifier with harmonic generator panel (GG-4 HJ. 

[Key to Figure 4.4.5, page 267]: 

1. Line amplifier 1; 
2. PKK-P [flat type control channel receiverj, 
3. Fuses and signaling. 
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Figure 4.4.5. The placement of the equipment in the STU-1 intermediate 
amplifier rack of the K-24-2 equipment. 
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Figure 4.4.6. The placment of the equipment in the SPU-2 intermediate 
amplifier rack of the K-24-2 equipment. 

Key: 1. Line amplifier 2; 
2. PKK-P [flat type control channel receiver]; 
3. PKK-N [slope type control channel receiver]; 
4. LUS-2 [line amplifier 2]; 
5. Fuses and signaling. 
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Figure 4.4.7. The placement of the equipment in the SPU-3 intermediate 
amplifier rack of the K-24-2 equipment. 

Key: 1. Line amplifier 3; 
2. Flat type control channel receiver; 
3. Slope type control channel receiver; 
4. Curvilinear type control channel receiver; 
5. Fuses and signaling. 
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Figure 4.4.9. The placement of the equipment in the SPÜ-N-2 intermediate 
amplifier rack of the K-24-2 equipment for two systems. 

Key: 1. US-1 [amplifier 1]; 
2. VKO-N-1-2 [low level cable 

entrance unit?]; 
3. VKO-V-1-2 [high level cable 

. entrance unit?]; 
4. BOK [?channel combining 

block?]; 

5. BRK [?channel separation block?]; 
6. Amplifier 2; 
7. Low frequency service communications 

amplifier; 
8. VKO-N-3-4; 
9. FP osn. [unknown type of main filter 

unit]; 
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[Key for Figure 4.4.9,  continued];     10.  FJ? rez  [unknown type of backup 
filter unit]. 
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Figure 4.4.10. The placement of the equipment in the SPU-N-4 unattended 
intermediate amplifier rack of the K-24-2 equipment for 
four systems. 

Key: 1. Amplifier 1; 
2. VKO-N-1-2 [?low level cable input unit?]; 
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[Key to Figure 4,4,1Q, continued]; 

3. VKO-V-1-2 [Thigh level cable input 
unit?]; 

4. Amplifier 2; 
5. BOK [?channel combining block?]; 
6. BRK [?channel separation block?]; 
7. UNCh-SS [low frequency, service 

communications amplifier]; 
8. Amplifier 3; 
9. VKO-N-3-4; 

10. VKO-V-3-4; 
11. Amplifier 4; 
12. FP osn [unknown type of main 

filter unit]; 
13. FP rez [unknown type of backup 

. filter unit]; 
14. VK0-N-1-2 [low level cable input 

unit?]; 
15. VK0-V-1-2. 

SPU-N-U-4 
_ ff«4  

IT 

3 

Figure 4.4.11. The placement of the equipment in the SPU-N-U-4 standardized, 
unattended, intermediate amplifier rack for four systems of 
the K-24 or K-260 equipment. 
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[Key to Figure 4.4.11]: 

1. Amplifier 1; 
2. VKO N-l-2 [?low level cable 

input equipment?]; 
3. VKO V-l-2 t?high level cable 

input equipment?]; 
4. Amplifier 2; 
5. BDP [?remote power supply block?]; 
6. ITU [?metering and remote control 

unit?]; 
7. Amplifier 3; 
8. VKO N-3-4; 
9. VKO V-3-4; 

10. Amplifier 4; 
11. FP Osn. [unknown type of main 

filter unit]; 
12. FP rez. [unknown type of backup 

filter unit]. 

[Key to Figure 4.4.12]: 

1. Amplifier 1; 
2. VKO-N-1-2 [?low level cable input 

equipment?]; 
3. VKO-V-1-2 [?high level cable input 

equipment ?]; 
4. Amplifier 2; 
5. BDP [?remote power supply block?]; 
6. ITU [?metering and remote control 

unit?]; 
7. Amplifier 3; 
8. VKO-N-3-4; 
9. VKO-V-3-4; 

10. Amplifier 4; 
11. FP osn [unknown type of main 

filter unit]; 
12. FP rez. [unknown type of backup 

filter unit?]. 

ffU=9 

I— 247" 

Figure 4.4.12. The placement of the 
equipment in the standardized, unattended, 
intermediate amplifier rack for two sys- 
tems, the SPU-N-U-2, of the K-24 or K-60 
equipment. 
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Figure 4,4.13. The placement of the 
equipment in the standardized, unattended 
intermediate amplifier rack for one sys- 
tem, the SPU-N-U-l, of the K~24 or K~60 

equipment. 

Key: 1. Amplifier 1; 
2. VKO-N-1-2 [?low level cable input 

equipment?]; 
3. VKO-V-1-2 [?high level, cable input 

equipment?]; 
BDP [?remote power supply block?]; 
ITY [?metering and remote control 
unit?]; 

6. Amplifier 3; 
7. VKO-N-3-4; 
8. VKO-V-3-4;  '. 
9. FP osn. [unknown type of main 

filter unit]; 
FP rez. [unknown type of backup 
filter unit]; 

4. 
5. 

10. 

i Z*1 -m 

o 2. 8K0-8-I-2 

■j     0 ycu/iume/i* ' 0 

o BKO-H-1-2 

. ->« . — 
4„ 0 ycumme/rb 2  0 

0 

r A- 
-i 

p 

Figure 4.4.14. The placement of the 
equipment in the set of standardized, un- 
attended intermediate amplifiers for two 
systems, the KPU-N-U-2, of the K-24 or 
K-60 equipment. 

Key: 1. Amplifier 1; 
2. VKO-N-1-2 ; 
3. VKO-V-1-2; 
4. Amplifier 2; 
5. BDP [?remote power supply block?]; 
6. ITU [?metering and remote control?]; 
7. Amplifier 3; 
8. VKO-N-3-4; 
9. VKO-V-3-4; 

10. Amplifier 4; 
11. FP osh. [unknown type of main filter 

unit]; 
12. FP rez. [unknown type of backup 

filter unit]. 
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Figure 4.4.15. The rack frame of the SPU-N-U equipment (upper part), 
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Figure 4.4.16. The rack frame of the SPUVN-U equipment (lower part) 
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[Key to Figure 4.4.17, continued]: 

14. DPi [remote power circuit 1]; 
15. Low frequency amplifier for direction B - Aj 
16. Low frequency amplifier; 
17. KNN [initial slope network]; 
18. LVN-2 [expansion unknown]; 
19. Low frequency pad; 
20. LVN-3; 
21. K-03 filter; 
22. MVNCh [low freqeuncy trunk equalizer]; 
23. Return remote power wire; 
24. Dr [choke]; 
25. Da [D8 filter]; 
26. High frequency amplifier for direction A-B of system 2; 
27. Station 2; 
28. Low frequency; 
29. High frequency amplifier for direction B-A of system 1; 
30. High frequency pad; 
31. Low frequency amplifier for direction A-B; 
32. High frequency amplifier for direction B-A of system 2; 
33. Remote power circuit. 

4.5. The BK-24 24-Channel Transmission System 
(Manufactured in the Hungarian People's Republic) 

Figures 4.5.1 - 4.5.5. 

Purpose: 

Intended for multiplexing balanced cables (noncoil-loaded). In terms of 
electrical characteristics, the BK-24 terminal station is similar to the K-24-2 
domestic equipment, and can operate with the K-24-2 or K-24-60 Intermediate 
amplifiers. 

The main distinction of the SIO [individual conversion equipment rack] of 
the BK-24 equipment from the SIO of the K-24-2 equipment consists in the 
following: The conversion of the standard 12-channel block (60 - 108 KHz) 
is accomplished in two modulation stages: in the first stage, four preliminary 
groups are formed from each three channels, and go in a passband of 12 - 24 
KHz (carrier frequencies of 12, 16 and 20 KHz); in the second stage, the four 
preliminary groups are converted to the 60 - 108 KHz spectrum (the carrier 
frequencies are 84, 96, 108 and 120 KHz). 

Type of Line: MKB or MKSB 4 x 4 or 7 x 4 cable with a core diameter of 1.2 mm. 

Communications System: Two-cable, single-band. 

Electrical Characteristics: 

Line spectrum 12 - 108 KHz 
The effectively transmitted passband 300 - 3,400 Hz 
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The number of channels which can be organized 24 

The capability of secondary multiplexing of 
the channels 

The length of a retransmission section 

The maximum communications range 

The number of retransmission sections 

See the introduction 

2,500 km 

12,500 km 

5 

anom/ot max The nominal length of a repeater section of 
a trunk on an OUP—OUP section 
where anom is the nominal attenuation of the 
repeater section at 108 KHz; at is the cable 
attenuation factor at the maximum groud 
temperature. 

Note: For MKSB cable, the length of a repeater section is 33.2 +0.76 km. 

The residual attenuation of a channel at 800 Hz  0.8 Np 

The nonlinearity attenuation at the highest 
transmitted frequency (108 KHz) for the case of 
a transmit level at the amplifier output of 
0 nepers with respect to power: 

a2h 
a3h 

The input impedance from the connection end: 

Of a two-wire low frequency channel 
Of a four-wire channel, input and output 
Of the group channel 

9 Np 
12 Np 

600 ohms 
600 ohms 
135 ohms or 150 ohms 
(variable) 

The nominal relative voice frequency level of 
the four-wire section of a channel: 

At the input 
At the output 

The nominal relative transmit level at the 
output of the terminal and intermediate 
stations (with respect to power) for each 
of the channels 

The internal noise level, referenced to the 
amplifier input, in a range of 300 - 3,400 Hz 

The channel stability over one retransmission 
section 

Psophometric noise, measured when two terminal 
stations are tied in through phantom lines with 
an attenuation of 7.0 Np at a frequency of 108 
Khz at the point with a relative level of +0.5 Np 

-1.5 Np 
+0.5 Np 

+0.2 + 0.1 Np 

No more than -15.2 Np 

No less than 0.6 Np 

Does not exceed 0.6 mv 
without a load on the 
system, and 0.8 mv when 
the system is loaded. 
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The frequency for noise calculation 

The immunity to perceptible crosstalk at 800 Hz 

The AGC system 

Control frequencies 

Group control frequency 

Voice frequency ringing frequency 

The reflection factor with respect to the 135 Ohm 
Impedance (SGU) [group equipment rack], from the: 

S10 connection end 
Line 

The equalizing network in the negative feedback 
circuit is designed for a drop in the levels at 
the edge channels of 

Flat type gain control for the amplifier by 
varying the level of negative feedback 

108 KHz 

8.5 Np for the 4th, 5th and 
6th channels, 7.5 Np for the 
remaining channels. 

Electromechanical, two- and 
three-frequency 

.16, 64 and 104 KHz 

84.14 KHz 

2,100 Hz 

No more than 15% 
Ap 4 0.15/fmax/f 
more than 0.25. 

and "no 

1.0 Np 

1.3 + 0.1 Np in the extreme 
position of the flat AGC 
control, for the minimum 
ground temperature (-2° C), 
in steps of 0.1 NP each. 
Inserted at the amplifier 
input is a potentiometer 
with an attenuation of 2.4+ 
+ 0.1 Np, adjustable in 
steps of 0.3 Np. 

Climatic Operational Conditions: 

At temperatures of from +10 to +35° C (at a humidity of 80%, and a temperature 
of +20° C for the course of two months per year). 

The Electrical Power Supply 

Voltages: 206 volts + 3% 
21.2 volts + 3% 
24 volts + 10% 

Plate 
Filament 
Signaling 

The SIO [individual conversion equipment rack] is powered from 24 volts + 10%, 
or 21.2 volts +3%. 

Current Consumption 

Equipment 

SIO 
SIO when ringing units are operating 
SGU for one system 
SGNK [carrier and control frequency 
generator rack] (main and standby) 

21.2 volts 
amps 

1.3 
7.6 

24 volts 
amps 

1.2 
2.7 

0.04-1.0 
0.05-1.8 

206 volts 
amps 

0.83 
1.2 
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Equipment Complement 

SIO-24. The Individual equipment rack. It is intended for the conversion of 
the 300 - 3,400 Hz voice frequencies to the 60 ~ 108 KHz spectrum (and back). 
It is supplied as a set for 12 or 24 channels. Housed in the unit are the 
following: the voice frequency ringing and dialing equipment, differential 
systems, bandpass filters, etc. Housed in the rack are the following: fixed 
frequency generator for 300, 400, 600, 800, 1,000, 1,600, 2,100, 3,000 and 
3,400 Hz and a level meter from +2 to -6 Np. 

SGU. The rack of group devices. Intended for the conversion of the 60 - 108 
KHz spectrum to the 12 - 108 KHz line spectrum and back. It is put together 
as a set for one, two or three systems. Using the LUs-3 [line amplifier 3], 
the SGU compensates for the attenuation of the adjacent repeater section of 
a cable, as well as the temperature variations in the cable attenuation. To 
fill out the equipment of the SGU, SGU sets are supplied for one system. 

SGNK. The carrier and control frequency generator rack. The rack makes it 
possible to derive: the main 4 KHz frequency, the 12, 16 and 20 KHz individual 
carrier frequencies, the carrier frequency of the system at 120 KHz, the pre- 
group carriers of 84, 96, 108 and 120 KHz, as well as the control frequencies 
of 64, 104 and 84.14 KHz (the control frequencies are fed to the input of the 
primary group channel). All of the generator equipment assemblies are provided 
with backups. An oscilloscope and level meter are mounted in the rack. 

Note: The service communications, remote power supply, automatic voltage control 
equipment and cable entrance racks are of domestic manufacture (just as 
the amplifier equipment of the SPU-N unattended stations). 

Construction:  The equipment of the system is housed in cabinets with dimen- 
sions of 2,600 x 660 x 250 mm. 

Weight:     250 kg (each rack). 
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Figure 4.5,1, The placement of the equip- 
ment in the SGU rack of the BK-24 equip- 
ment , 

Key: 

1. Panel of input terminal blocks; 
2. Group modulator; 
3. D-60 filter; 
4. Group combining block; 
5. Line equalizer; 
6. Trunk equalizer; 
7. Blank panel; 
8. Transmit amplifier; 
9. Receive amplifier; 

10. Group separation block; 
11. PF [bandpass filter]; 
12. Motor block; 
13. VUs Pr [?input receive amplifier?]; 
14. Group demodulator; 
15. Control frequency receiver (16, 64, 

104 KHz); 
16. Group modulator; 
17. Group combining block; 
18. Receive amplifier; 
19. Fuse and signaling panel. 
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Figure .4.5.2. Block diagram of the rack 
BK-24 equipment. 

Key: 1. Phantom line; 
2. VKSi [cable entrance rack 1]; 
3. MV [trunk equalizer]; 
4. Receive amplifier; 
5. Differential system; 
6. D-60. filter; 
7. GDM [group demodulator]; 
8. D-115 filter; 
9. RF-104  [104 KHz rejection 

filter]; 
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of group devices, SGU, of the 

10. To the SIÖ [individual conversion 
equipment rack]; 

11. ARU [automatic gain control, AGC]; 
12. PF-16 [16 KHz bandpass filter]; 
13. PF-64; 
14. RF 64; 104 [64, 104 KHz rejection 

filter]; 
15. PF-84,14 [84.14 KHz bandpass 

filter]; 
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[Key to Figure 4.5.2, continued]: 

16. Meter; 
17. PF-84,14 [84.14 KHz bandpass filter]; 
18. Group carrier amplifier; 
19. Control frequency amplifier; 
20. Transmit amplifier; 
21. Preliminary group carrier amplifier; 
22. Carrier channel amplifier. 

Figure 4.5.3. The placement of the 
equipment in the SGNK rack [carrier and 
control frequency generator rack] of the 
BK-24 equipment. 

Key: 

1. Panel of input terminal blocks; 
2. Blank panel; 
3. Blank panel; 
4. 120 KHz group carrier frequency ampli- 

fier; 
5. 12 KHz harmonic generator; 
6. 64 - 120 KHz carrier frequency amplifier; 
7. 4 KHz harmonic generator; 
8. 12-20 KHz carrier frequency amplifier; 
9. 4 KHz generator; 

10. 11.86 KHz generator; 
11. 64/104 KHz control frequency block; 
12. 64 - 120 KHz carrier frequency amplifier; 
13. 84.14 KHz control frequency block; 
14. Control frequency and carrier switching 

blocks; 
15. 84.14 KHz control frequency regulator 

block; 
16. Oscilloscope; 
17. Switching and light panel; 
18. Level meter; 
19. 120 KHz group carrier frequency ampli- 

fier; 
20. 12 KHz harmonic generator; 
21. 64 - 120 KHz carrier frequency ampli- 

fier; 
22. 4 KHz harmonic generator; 
23. 12 - 20 KHz carrier frequency amplifier; 
24. 4 KHz generator; 
25. 11.86 KHz generator; 
26. Fuse and signaling panel I; 
27. Fuse and signaling panel II. 
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Figure 4,5.4. The placement of the 
equipment in the SIO [individual conver- 
sion equipment rack] of the BK-24 equipment. 

Key: 

1. Panel of input terminal blocks; 
2. Channel block Kl [channel 1]; 
3. Preliminary group block; 
4. Channel block K3; 
5. Main group block; 
6. GTV [voice frequency ringing generator]; 
7. 84.14 KHz suppression filter; 
8. Channel block K13; 
9. Neper meter; 

10. Regulator, fuse and relay panel; 
11. Intercom-callup unit block; 
12. Jackfield; 
13. Channel block K15; 
14. Voice frequency ringing generator; 
15. Differential system. 

PIIC. IV.5.4. Pn.iMcmeiint oOopy- 
Aoiia-iimi  ii.t cTofiKo CJIO auiia- 

paTypu I>K 24 
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Figure 4,5,5. [Second half of Figure on page 288] Block diagram of the 
SIO individual conversion equipment rack of the BK-24 equipment. 
The jumpers are removed when working through a four-wire circuit. 

[Key to first half, above]: 

1. Broadcast channel; 
2. 84.14 KHz rejection filter; 

3. Differential system; 
4. To similar equipment, 
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[Key to second half of Figure 4.5.5, above]: 

1. PTV [voice frequency ring receiver]; 
2. Voice frequency ring key; 
3. B [balancing network]; 
4. Differential system; 
5. Receive and ring unit; 
6. R-600 relay; 
7. GTV [voice frequency ring generator]. 
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4.6. The K-24k 24-Channel Transmission System 

Figures 4.6.1 - 4.6.3. 

Purpose: 

Intended for multiplexing the service pairs of a coaxial cable when a K-1920 
system is simultaneously operating through the coaxial pairs of the same 
cable. 

Type of Line: 

Service (balanced) pairs of KMB-4 cable with 0,9 mm diameter cores. There 
are five service (balanced) quads in the KMB coaxial cable. The operation of 
the K-24k system is organized via two service pairs of KMB-4 cable, which are 
located in different quads. 

Note: Only one K-24k system can be organized via the service pairs of a 
cable. 

The choice of the pairs is determined by means of measuring the near-end 
crosstalk attenuation from both ends of a repeater section between the third 
and the ninth pairs of the service circuits (the third pair is permanently 
assigned to the K-24k).  If the magnitude of the crosstalk attenuation between 
these pairs is less than 9.0 Np, then the pair is chosen by means of measuring 
the crosstalk attenuation between the third and other pairs, included in the 
third and fifth quads.  It is not necessary to balance the service pairs. 

The Communications System:  Single-cable, single-band. 

Electrical Characteristics: 

Line spectrum 12 - 108 KHz 

The effectively transmitted passband 300 - 3,400 Hz 

The number of channels which can be organized 24 

The secondary multiplexing capability See the introduction 

The maximum communications range 300 km 

The length of an OUP—OUP [attended repeater     No more than 186 km 
station] section 

The nominal relative transmit level in each channel: 

At the output of the amplifier (with respect 
to power) when the system operates without 
skewing [the frequency response] at the 
output of an OP [terminal station], OUP or 
NUP [unattended repeater station] -2.25 Np 

At the output of the transmit amplifier of 
the OP or OUP equipment, without considering 
the 2.1 Np pad in the VKO [cable entrance unit] -0.15 
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The input impedance from the: 

Line end 
Station end 

The.internal noise level, referenced to the input 
of the amplifier for the following channels: 

24th 
1st 

The attenuation of amplifier nonlinearity for the 
case of a zero level (with respect to power) at 
the output: 

With respect to the second harmonic 
With respect to the third harmonic 

The average gain of a repeater station at a ground 
temperature of +7.5° C, at a frequency of 108 KHz 

The permissible scatter in the attenuations of 
repeater sections 

The drop in the frequency response of the gain 
at frequencies of 17 and 103 KHz, when the line 
equalizer is set in the following positions: 

5 km 
6 km 
7 km 

The control range for the gain of amplifiers using 
ground referenced AGC when the ground temperature 
changes from -20 to +5° C, from -15 to +10° C, and 
from +5 to +30° C at the following frequencies: 

12 KHz 
108 Khz 

The permissible inaccuracy in the operation of 
the ground referenced AGC controls on an OUP—OUP 
control section 

160 ohms 
135 ohms 

-15.0 Np 
-14.3 Np 

8.5 Np 
11.0 Np 

2.5 + 0.05 Np 

+ 0.18 Np 

0,87 Np 
1.05 Np 
1.23 Np 

0,16 Np 
0.10 Np 

No more than +0.3 Np 

The Electrical Power Supply 

The station derives its power from the remote power supply of the K-1920 system: 

Voltage 24 volts + 10% 
Current Consumption        0.33 amperes 

Equipment Complement 

Standard K-24-2 or BK-24 equipment is used at terminal and attended amplifier 
points for the organization of the communications channels. 
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Terminal Station. The rack of group devices, SGU K-24-2; the cable entrance 
equipment panel, VKO K-24k. 

The OUP [attended] Intermediate Station. The intermediate amplifier rack; 
the SPU-2 or SPU-3 K-24-2; the VKO K-24k cable entrance equipment panel. 

The NUP [unattended] Intermediate Station. Included in the complement of the 
unattended repeater is the high frequency channel and electrical power supply 
equipment. All of the equipment consists of the following blocks: line ampli- 
fier (2 units), low level transformer, high level transformer, temperature 
sensor (remote) and electrical power supply. The temperature sensors are 
connected into every other NUP in checkerboard order. In this case, the tem- 
perature sensor for only one transmission route is connected into each NUP. 
The blocks of temperature sensors are connected to the K-24k and K-1920 equip- 
ment with one TZB 4 x 4 x 0.9 cable (six pairs for the K-1920 equipment and 
two pairs for the K-24k). The cable is connected to the BM-1 10 x 2 box, which 
is the SV-NUP rack. 

Note: A branching coupling, by means of which two pairs of cores are segregated, 
is installed at the point where the temperature sensor block for the 
K-24k is installed using the TZB 4 x 4 x 0.9 cable. The overall distance 
from the 10 x 2 box to the temperature transducer is: 20 - 25 m for the 
K-1920 equipment, and no more than 10 m for the K-24k equipment. 

The indicated equipment is installed in the SV-NUP racks having a USS [service 
communications unit] or a SV-NUP without the USS of the K-1920 equipment.  Sets 
of spare parts are provided which are nececessary for securing the blocks to 
the rack (bases, blank panels, screws, brackets, etc.] for the installation 
of the NUP K-24k equipment in the SV-NUP racks. 

With the development of the K-1920 U [improved] system, all of the indicated 
NUP K-24k equipment will be included in the complex of the SV-NUP rack. 

Cost: Pilot batch of NUP K-24k's 875 rubles 
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The placement of the units of K-24k equipment. 
a) SV-NUP without the USSS [service communications/talkback 

unit]; 
b) SV NUP with the USSS. 

Key: 1. Input terminal block; 
2. Generator panel for the local 60 KHz control frequency; 
3. Remote control panel; 
4. Signaling panel; 
5. Load management panel; 
6. Intercom-callup unit; 
7. Low level transformer; 
8. High level transformer; 

. 9. Power supply unit; 
10. Line amplifier; 
11. Power supply block; 
12. Unattended repeater station service communications/talkback unit. 
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Figure 4.6.2. Block diagram of the NUP of the K-24k equipment. 

Key: 1. Low level transformer; 7. Amplifier; 
2. Phantom line 1;       8. High level transformer; 
3. Phantom line 2;       9. Trunk equalizer; 
4. Line equalizer; 10. Resistor; 
5. K-12 filter; 11. TK [expansion unknown]; 
6. D-108 filter; 12. Power supply. 

b) 6) 
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Figure 4.6.3. The VKO [cable entrance equipment] panel of the K~24k. equipment. 
a) Construction of the VKO panel; 
b) Schematic diagram. 

Key: 1. Housing; 
2. Transformer; 
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[Key to Figure A.6.3, continued]: 

3. Phantom line; 
4. Chassis; 
5. Transformer; 
6. Receive; 
7. Phantom line. 

4.7. The K-60 60-Channel Transmission System 

Figures 4.7.1 - 4.7.11 

Purpose: 
Intended for multiplexing, balanced, non-coil-loaded cables using the following: 
vacuum tube equipment at terminal points and attended repeater stations; vacuum 
tube amplifiers of the SPUN K-24-60 equipment at unattended repeater stations, 
or the transistorized equipment: SPUN K-60p, NUP K-60p-2m, or NUP K-60p-4. 

Type of Line: 

Cable with styroflex-cord insulation: MKSB 4x4x1.2 or 7x4x1.2 when 
the SPUN K-24-60 or NUP K-60p amplifiers are used at the unattended repeater 
stations; MKSB 1 x 4 x 1.2, MKPV 1 x 4 x 1.2, or MKSA 1 x 4 x 1.2 when the 
NUP K-60p-4 or NUP K-60p-2m amplifiers are used at the unattended repeater 
stations. The use of the SPUN K-60p is covered in section 4.8. 

Communications System: Two-cable, single-band. 

Electrical Characteristics 

Line frequency spectrum 12 "" 252 KHz 

Note: The inverse spectrum should be used for one of the systems working 
through the same quad (where the communications length is more than 
250 km. 

The effectively transmitted passband 300 - 3,400 Hz 

The number of channels which can be organized 60 

The secondary multiplexing capability See the introduction 

The maximum length of a low frequency retrans- 
mission section for systems using the following 
amplifiers at the NUP*s: 

K-24-60: Without a cosine corrector      1,200 km 
With a cosine corrector 2,500 km 

K-60p-2m, K-60p-4 1,000 km (1 x 4 x 1.2 cable) 

The number of low frequency retransmission sections 
for all types of NUP amplifiers 5 
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The maximum communications range with the 
following amplifiers at the NUP's: 

K-24-60 6,000 km 
NUP K-60p-2m, NUP K-60p-4 5,000 km 
K-24-60, with a cosinusoidal corrector    12,500 km 

The residual channel attenuation at 800 Hz        0.8 Np 

The nominal relative voice frequency levels of the 
four-wire part of a channel: 

At the input -1.5 Np 
At the output +0,5 Np 

The nominal relative transmit levels of the channels 
at the line amplifier output (with respect to power): 

a) For links with the K-24-60 amplifiers: 

— Without skewing [of the frequency response] 
(can be used on short trunks up to 250 km)    -0.55 Np 

— With skewing with respect to the 60th 
channel -0.1 Np 

—With skewing with respect to the first 
channel -1.3 Np 

b) For links with the K-60p-2m and K-60p-4 ampli- 
fiers at the NUP's: 

— Without skewing -1.7 Np 
— With skewing with respect to the 60th 

channel -1,25 Np 
— With skewing with respect to the first 

channel -2,45 Np 

Note: The levels are adjusted at an OUP in accordance with paragraph (a), and 
the quantities indicated in paragraph (b) are set by means of a supple- 
mental pad, inserted at the output of the line amplifiers. 

The internal noise level in the spectrum of one 
telephone channel referenced to the line amplifier 
input: 

a) For an OUP -15,2 Np 
b) With a cosine corrector (SPU-3) or OP -14.8 Np 
c) For an NUP using the following amplifiers: 

K-24-60 -15,3 Np 

252 KHz    12 Khz 

K-60p-2m, K-60p-4 15.0      14.3 

The average psophometric noise power induced in 
the channels of a system at the point with a relative 
zero level: 

— By two terminal stations with a low frequency 
termination of the channels 600 pw psoph. 
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— By the line channel, where the length is: 
1,000 tan 3,000 pw psoph. 
1,200km 3,600 pw psoph. 

2,500 km 6»500 Pw Ps°Ph* 

— By two terminal stations with primary group       ■ 
termination (HF retransmission) 233 pw psoph. 

Note: It is recommended that no more than one HF transit be organized on a 
low frequency retransmission section when using the existing through 

working equipment. 

— By channel isolation equipment (for 4, 12 and 24 
channels) in the following channels: 

Straight through channel 30 pw psoph. 
Channel for the isolation and insertion of 
12 and 24 channels with a voice frequency 
termination 280 pw psoph 

Channel for the segregation and insertion of 
12 and 24 channels with primary group 
termination 80 pw psoph 

Channel for the segregation and insertion of 
4 channels 350 Pw PsoPh 

Note: At attended repeater stations, where a provision is made for channel 
segregation, amplifiers having three-frequency AGC should be installed. 
It is recommended that no more than three sets of segregation equip- 
ment be installed on a low frequency retransmission section. In this 
case, the edge straight-through channels should not be used ^r through 
working. A provision is made for segregating four channels In an OUP, 
of on?(12 - 60 KHz) or two (12 - 108 KHz) of the 12 channel groups from 

the main spectrum. 

The distribution of the noise power, induced by 
a line channel, in the upper channel of the 
system (thermal, nonlinear and linear) at NUP s 
with the following amplifiers: 

K-24-60 J- : ]  ; 2 

K-60p-2m, K-60p-4 1 : l : ± 

The attenuation of nonlinearity at the zero level 
at the output at a frequency of 252 KHz (with 
respect to power): 

— For an NUP with K-24-60 amplifiers with a 
gain of 6.2 Np: 10<0 Np 

*2h 12.0 Np 
a3h 

— For an NUP with K-60p-2m, or K-60p-4 amplifiers: 

a 8,5 Np 
2h H.O Np 

a3h  • 
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— For amplifiers with two- and three-frequency 
AGC where the amplifier gain is 6.2 Np: 

a«. 10.0 Np 
a^JJ 12.0 Np 

The nominal attenuation of a repeater section at 
252 KHz: 

At the maximum ground temperature (of the cable 
only), anom 5.7 Np 
For links using the K-60p-2m or K-60p-4 ampli- 
fiers at NUP's 3.2 Np . 

Notes: 1. A deviation of +0.15 Np is permitted on all repeater sections. 
2. The deviation of up to 50% of the sections towards an increase in 

the attenuation by 0.25 Np is permitted. In this case, there should 
correspond to each lengthened segment in a section one shortened by 
the same amount of attenuation; the lengthened sections should not 
be positioned one after the other. The section preceding the OUP 
should not have an attenuation greater than anom. 

The number of shortened sections between an OUP using phantom lines 
should be no more than three, and in this case, it is desirable to 
locate the shortened sections close to the OUP. 

3. A 0.5 neper deviation of up to 25% of the sections towards an increase 
in the attenuation is permitted for links which use the K-24-60 ampli- 
fier at the NUP*s. In this case, there should correspond to each 
lengthened segment on a section three segments shortened by this same 
amount [of attenuation]. The lengthened sections should not be posi- 
tioned one after the other. The section preceding the OUP should not 
have an attenuation greater than anom. 

4. When planning the trunks, the interference calculations are not 
performed, and no deviation of the lengths of the repeater sections 
from the values indicated in paragraphs 1, 2 and 3 is permitted. 

The nominal length of a repeater section of a      a  /a 
trunk on an 0UP-0UP section nom   max 

Where anom is the nominal magnitude of the 
attenuation of a repeater section; cxt max is 
the attenuation factor of the cable at the 
maximum ground temperature. 

For various types of cables, Irep.sea.  wnen 

tmax = +16° C will be as follows (with the 
permissible deviations): 

— When using K-24-60 amplifiers in the NUP's: 

MKSB 1x4 without signal cores 16.6 + 0.44 km 
MKSB 4x4 without signal cores 18.7 + 0.5 km 
MKSB 7x4 without signal cores 19.0+0.5 km 
MKSA 4x4 19.5 + 0.5 km 
MKB 4 x 4 17.2 +0.45 km 
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10.6 + 0,5 km 

180 ohms 
135 ohms 
p 4 0.15/252/f 
more than 0.3 
0.12 Np 

145 ohms 
135 ohms 
p 4 0.15/2507? 
more than 0.25 
0.1 Np 

— When using the K-60p-2m or K-60p-4 amplifier 
at the NUP's 

The input impedance of the equipment from the line 
end: 

a) For all OUP's and NUP's, using the K-24-60 
amplifiers at the NUP*s: 

With line transformers 
Without line transformers 
The permissible deviation in the reflection     P <_'0.15/252/f , but no 

- factor 
The attenuation of two line transformers 

b) For links, using the K-60p-2m or K-60p-4 
NUP's: 

With line transformers 
Without line transformers   
The permissible deviation in the reflection     P <_ 0.15/250/f , but no 
factor 
The attenuation of two line transformers 

Station gain at a frequency of 252 Khz: 

Maximum gain: 

a) For an NUP station (with ground referenced AGC), 
using the following amplifiers: 

K-24-60 6.4 Np 

Note: When the 2.0 + 0.2 Np pad is inserted in the negative feedback circuit 
of the line amplifier, at the maximum setting of the ground referenced 
AGC, as well as when all line equalizers are inserted at the input to 
the line amplifier [sic]. 

K-60p-4 3.7 Np (at +18° C) 
K-60p-2m 3.5 Np 

b) For stations with two- and three-frequency AGC   7.0 Np 

Note: For the case of flat AGC, the 11-th position, the pads and potentiometers 
at the input are cut out, and all line equalizers are inserted (apaa in 
the negative feedback circuits = 1.0 Np). 

The minimum gain (with the minimum pad in the 
negative feedback circuit, and the setting of 
the AGC control is maximum): 

a) For NUP stations (with ground referenced AGC), 
using the following amplifiers: 

K-24-60 
K-60p-4 
K-60p-2m 

4.7 Np 
2.8 Np (at +18* 
2.9 Np 

O 
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b) For stations with two« and three-frequency AGC   6,0 Np 

Note: For flat AGC, the 11th position, the pads and potentiometers at the 
input are cut out, and all line equalizers are cut out (the pad is 
switched out in the negative feedback circuit). 

The gain is adjusted in the negative feedback 
circuit in steps of 0.1 Np each 

Gain Control: 

-- NUP's with K-24-60 amplifiers: using pads at 
the amplifier input 0,3, 0.6 and 1,2 Np 

— NUP's with the K-60p-2m or K-60p-4 amplifiers: 
using pads between the amplifying elements      0.1 x 6 = 0,6 Np 

— OUP's: using a 0.9 Np pad at the input to the 
amplifier and a potentiometer 0.3x3= 0.9 Np 

The equalizing capability of the amplifiers: 

The difference in the attenuation of the constant 
slope network between frequencies of 247 and 17 KHz 
in the negative feedback circuit: 

— For NUP's having K-24-60 amplifiers with ground 
. referenced AGC 1.2 Np 
— For NUP's with K-60p-2m or K-60p-4 amplifiers 0,75 x 2 Np 
— For OUP's with amplifiers having two- and 

three-frequency AGC 1.2 Np 

The difference in the attenuation of the line 
equalizers at frequencies of 247 and 17 KHz: 

— For NUP's with K-24-60 amplifiers having ground 
referenced AGC: 
LVi [line equalizer 1] 0.6 - 2.4 in steps of 

0.2 Np each 
LV"2 (the line amplifiers cannot be used without 
LV2) 1.2 Np 

— For NUP's with the K-60p-2m or K-60p-4 ampli- 
fiers having ground referenced AGC: 

LV [line equalizer] 0,20, 0.39 and 0,58 Np 

— For OUP's with amplifiers having two- and 
three-frequency AGC: 

LV-, °«2 and °»4 Np 
LV2 °»8 NP 
LV3 (the line amplifiers cannot be used without 
LV3) 1.6 Np 

The attenuation of the line equalizers at 252 KHz: 

For NUP's with K-24-60 amplifiers 0,25 Np 
For NUP's with the K-60p-2m or K-60p-4 amplifiers 0,10 Np 
For OUP's 0.25 Np   : 

- 299 - 



The AGC system: 

In the NUP amplifiers 
In the OUP amplifiers (AGC based on control 
frequencies) 

Based on ground temperature 
Electro-thermomechanical, 
two- and three-frequency 
type 

16 KHz 
112 KHz 
248 KHz 

At each NUP 

Every 160 - 170 km 
Every 190 - 230 km 

Every 500 - 600 km 

Control frequencies: 

Slope 
Curvilinear 
Flat 

Amplifiers with the following types of AGC are 
located as follows: 

With ground referenced AGC 
With two-frequency AGC for links which use the 
following amplifiers at NUP's: 

K-24-60 
NUP K-60p-2m, K-60p-4 

With three-frequency AGC 

The control range of the amplifiers having AGC: 

— For NUP's with the K-24-60 amplifiers having 
ground referenced AGC (when the ground temper- 
ature varies from -2 to +18° C) at the following 
frequencies: 

12 KHz 
252 KHz 

— For NUP *s with the K-60p-2m or K-60p-4 ampli- 
fiers under the same conditions at the following 
frequencies:  n mz + 0.03 Np 

252 KHz + 0.06 Np 

Note: In the project planning, it is necessary to take into account the 
imprecision in the equalization of the ground referenced AGC on the 
OUP - OUP section. The length of the ground referenced AGC cable for 
a temperature gradient of from -2 to +18° C should be no more than 
14 m. For other temperature drops, and where the number of NUP's runs 
up to four, it should be no more than 14 m, and where the number is 
more than four, no more than 10 m. 

The values of the crosstalk attenuation between the circuits should 
be no less than 9.5 Np. 

+ 0.06 Np 
+ 0.12 Np 

For amplifiers with two-frequency AGC: 

Flat 
Slope  (12 KHz) 

For amplifiers with three-frequency AGC: 

Flat 

+ 0.7 Np 
+ 0.4 Np 

+ 0.7 Np 
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Slope (12 KHz) + 0.4 Np 
Curvilinear (80 KHz) + 0.4 Np 

Note: In the project planning, the + 0.07 Np imprecision in the ÄGC control 
using the control frequency is to be taken into account. (A reduction 
in the level over the entire route of 0.07 Np at the maximum ground 
temperature) 

Phantom lines are installed at the input to the 
amplifiers as follows: 

— At NUP's with K-24-60 amplifiers Every 5 km 
— The phantom line attenuation at: 

252 KHz I«*7 NP 
12 KHz 0.41 Np 

— At NUP's with the K-60p-2m or K-60p-4 amplifiers Every 2.9 km. x 2 km 

-^ The phantom line attenuation at: 
252 KHz 1'62  NP 
12 KHz 0.48 Np 

— At OUP's [attended repeater stations] Every 5 km 

— The phantom line attenuation at: 
252 KHz i«47 NP 
12 KHz 0'41 NP 

Note: The phantom line is stipulated in a special order, (There is the option 
of cutting out the 0.4 Np pad of the phantom lines at the OUP's.) 

The attenuation of the trunk equalizers at the 
input to NUP amplifiers at 252 KHz: 

For the K-24-60 amplifier 0.5 Np 
For NUP's with K-60p-2m or K-60p-4 amplifiers 0.3 Np 

Trunk equalizers should be installed for NUP's 
with the following amplifiers: 

K-24-60 Every 60 - 80 km 
K-60p-2m or K-60p-4 Every 35 - 40 km 

Notes: 1. Trunk equalizers (fixed and variable) for aligning the channels 
are specified in a special order. 

2. No less than two variable trunk equalizers should be ordered for 
each OUP. 

A variable cosine equalizer with a supplemental 
amplifier can be installed at the input to amplifiers 
having two- and three-frequency AGC to equalize tem- 
perature distortions. The variable cosine equalizer 
can correct distortions within limits of +0,3 Np 

The cosine correcting networks should be installed 
at each OUP for links using the following NUP 
amplifiers: K_24_60 Every 160 - 170 km 

K-60p-2m or K-60p-4 Every 190 or 230 km 
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Notes: 1. The cosine corrector and the instrument for aligning it are 
stipulated in a special order. 

2. In the noise calculation, the noise induced by the cosine corrector 
amplifier is taken into account. 

The ringing system using the HF channels Voice frequency ringing 
at 2,100 Hz 

The number of service links: 

For trunks with the K-24-60 amplifiers: 

Trunk service communications line, MSS 1 
Station-to-statioh service communications link, 
PSS 2 
Sectional service communications link, USS 1 

For single quad cables with K-60p-2m and K-60p-4 
amplifiers: 

Trunk service communications link, MSS 1 
Combined station-to-station and sectional 
service communications link, PSS-USS 1 

The number of NUP's which can be remotely powered 
between two supply stations: 

a) For NUP's with the K-24-60 amplifiers when 
using both cables simultaneously for remote 
power in the following circuit configurations: 

"wire-wire" 4 
"wire-ground" 8 

Note: When it is necessary to disconnect one of the cables, only 50% of the 
links are preserved. 

b) For NUP's with the K-60p-2m or K-60p-4 amplifiers 
when protective devices are present Up to 20 (10 NUP's each 

from each OUP end) 

Remote power supply circuit "wire-wire" 

In the presence of induced DC at a voltage of more 
than +15 volts, a provision should be made in the 
equipment for the installation of compensators with 
a voltage control range of + 70 volts 

Notes: 1. In the presence of induced DC of more than 70 volts, a "wire-wire" 
remote power supply circuit configuration should be employed. 

2. When using the K-60p-2m or K-60p-4 amplifiers in the NUP's, no 
provision is made for the installation of compensators, since the 
remote power circuit is a "wire-wire" circuit. 

The permissible voltage (longitudinal e.m.f.) due 
to the influence of AC electrified railroads on a 
repeater section for links using the K-24-60 amplifier: 
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Long Term: 

— When one protective device is inserted in the 
remote power circuit at the NUP, and one pro- 
tective device is provided at the OUP, and the 
remote power uses the following circuits; 

"wire-ground" 
- "wire-wire" 

— When two protective devices are inserted in 
the circuit at the NUP, and one at the OUP, 
and the remote power uses a "wire-ground" 
circuit configuration 

Short Term: 

— When the remote power uses the following circuit 
conf igurat ions: 

"wire-ground" 
"wire-wire" 

The permissible voltage (longitudinal e.m.f.) 
due to the influence of high voitage lines on a 
repeater section, when the remote power uses the 
following circuit configurations: 

"wire-ground" 
"wire-wire" 

The permissible voltage (longitudinal e.m.f.) due 
to the influence of an AC electrified railroad on 
a repeater section, for a link using the K-60p-2m 
or K-60p-4 NUP amplifiers: 

Long term 
Short term 

The short term permissible voltage (longitudinal 
e.m.f.) due to the influence of high voltage lines 
on a repeater section 

Grounds: 

— For NUP's with K-24-60 amplifiers when powered 
via a: 

"wire-ground" circuit configuration 

"wire-wire" circuit configuration 

50 volts eff. 
100 volts eff. 

200 volts eff, 

— For NUP's with the K-60p-2m or K-60p-4 ampli- 
fiers, when powered via a: 

. "wire-ground" circuit configuration: 

NUP's within a remote power section 
NUP's at the end of a.  remote power section 
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750. volts eff. 
930 volts eff. 

750 volts eff. 
930 volts eff. 

75 volts eff. 
250 volts eff. 

250 volts eff. 

Two grounds: working and 
protective one 
One ground, working (pro- 
tective) . 

One ground 
Two grounds (a working and 
a protective one) 



"Wire-wire" circuit configuration 

For OUP's and OP's [terminal stations] 

One ground 

Three grounds: A working 
and two measurement grounds. 

Note: The resistance of each ground should be in accordance with GOST 464-68. 

The Climatic Operational Conditions: 

Attended Stations (OP's, OUP's). At temperatures of from +io to 440° C and 
a humidity of 75%; short term exposure to 80% at a temperature of 25 C, 

Unattended Stations for NUP's with the following amplifiersi K-60p-2m, K-60p-4. 
At temperatures of from -5 to +25° C and a humidity of 75%; short term exposure 
to 95% at a temperature of +20° C; and for the K-24-60: at.temperatures of from 
0 to 35° C and a humidity of 75%; short term exposure to 95% at a temperature 

of 20° C. 

Electrical Power Supply 

Voltages: 

— Terminal and attended intermediate stations 
(OP's and OUT' 

Plate 
Filament 
Signaling 
AC mains 

— Unattended repeater stations (NUP's): the 
remote power fed into the line (maximum) 

— At the terminals of the equipment being powered: 

For the K-24-60 amplifiers 
For the K-60p-2m or K-60p-4 amplifiers for: 

One system 
Two systems 

Current and Power Consumption 

Equipment 

206 volts + 3% 
21.2 volts +3% 
24 volts + 10% 
220 volts +5%, -15% 
48 - 51 Hz 

450 volts 

145 volts + 10% 

SGU [group equipment rack] for 
one system 
Signaling 

SGU for two systems 
Signaling 

SGNK [carrier and control frequency 
generator rack] (main circuit, main 
power) 
The same, standby power 
Signaling 
Oscilloscope 

[continued] 

23 volts + 10% 
26 volts + 10% 

21.2 v 24 v 
206 v & 
remote 

220 v 
VA amps amps power, amps 

0.3 2.5 mm 

— 0.59 - - 
5.0 - 0.6 — 

■— 1.0 mm 

4.5 0.55 0.55 
4.5 ■ - 0.45 - 
_ 3.0 - - 
„ *** — 12.6 
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[Current and Power Consumption, continued]:           206 v & oo« 
21.2 v 24 v   r.omn1.0 

22° v 
Equipment                       s   

remo" amps F      y    power, amps     

SUGN [group carrier amplifier rack] 
(main circuit and power) 6.0      -    0.75 
The same, standby power 6.0      -^    0.75 
Signaling 

SUGO-1 (main and standby power) 17.5 
Signaling ' *"• 
Oscilloscope -  • 

1.0 

1.67 
25 

TM-OUP 3.0 

TM-NUP - " °'68 <24 v) 

SPU-2 for one system 1.6 - 0,2 
Signaling ~ 1,z 

SPU-3 for one system 1.75 - 0.23 
Signaling - 1,2    - 

SPU-N-U-1 " " 0.225 

SPU-N-U-2 - ~ 0.275 

NUP K-60p-4, K-60p-2m - - °«09 

Note: The SGNK and SUGN are being replaced by the SUGO 1-1 equipment (see 
Section 6). 

Equipment Complement 

Terminal Station 

a) Cable Entrance Equipment: 

— VKS 4 x 4 OUP or VKS 7 x 4 OUP for bringing in high level cables: a rack 
for two cables; 

— VKS-1 4x4 OUP or VKS-1 7x4 OUP for bringing in low level cables: a 
rack for two cables; 

— VKS-1 x 4 OP for bringing in high and low level cables, which is a rack for 
single quad MKSB, MKSA or MKPV cables, is used for links with K-60p-2m am- 
plifiers in the NUP* s. 

Notes: 1. When using the VKS 4 x 4 OUP racks for 1x4 cable, the low level 
cable is tied into the left box, while the high level is tied into 
the right box of the VKS rack. 

2. 135:135 line transformers can be installed for trunks with lengths 
up to 230 km; for trunks of greater length - 145:135 transformers. 

b) The Individual Conversion Equipment: the SIP-60 rack and the STV-DS-60 
rack (see Section 7). 

c) The SGU K-60 Rack of Group Devices is a rack for one or two systems. 
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Note: The rack permits the simultaneous operation with direct and inverse 
spectra. On special order, the plant supplies the trunk equalizer of 
a 5 km phantom line 

d) The SGNK Carrier and Control Frequency Generator Rack and the SÜGN Group 
Carrier Frequency Amplifier Rack. The SGNK and SUGN racks jointly feed 
five K-6Ö systems. In this case, the SGNK feeds the individual carrier 
frequencies for 300 channels, and the control and group carrier frequencies 
for 480 channels. The SUGN supplies the following: the group carrier fre- 
quencies for 480 channels and the control frequencies for 960 channels. 
The SGNK and SUGN racks can be replaced by the SUGO-I-1 rack. 

e) The SUGO-I Generator Equipment: a rack for eight systems (see Section 6). 

f) The SPDM K-60 Remote Power Supply Equipment for links with amplifiers in 
the NUP's for: 

— K-24-60: Racks for 12, 24 or 48 remote power circuits for 7x4 cable 
and for 12 or 24 circuits for 4x4 cable. 

— K-60p-2m, K-60p-4: The DP-3 panel, for two remote power circuits. 

g) The Standardized Switching-Callup Service Communications Equipment, UKVSS, 
in the complement of the SS-3 or SS-4 rack (SSS-7 or SSS-8) bay. 

h) The remote control equipment is for links with NUP K-24-60 amplifiers. 

i) The remote monitoring equipment is an instrument for all systems. 

j) The primary group switching rack, SKP-1 (it is provided when no less than 
10 primary groups are planned in the future), is a cabinet type rack. It 
is designed for 50 primary groups (see Section 1). 

k) The SKPG primary group monitor rack: a rack for 50 primary groups or the 
SARUG (see Section 11) for a single quad cable with NUP K-60p-2m, K-60p-4 
amplifiers, is a rack for 25 primary groups. 

The Attended Intermediate Station 

a) The Cable Entrance Equipment (just as for the terminal station); 

VKS 4 x 4 OUP or VKS 7 x 4 OUP is a rack for two cables; 
VKS-1 4 x 4 OUP or VKS-1 7x4 OUP is a rack for two cables; 

For links using the K-60p-2m or K-60p-4 amplifier in the NUP's, VKS 1x4 
OUP is used for connecting in the high and low level cables: it is a rack 
for four 1x4 MKSB, MKSA or MKPV cables. 

Notes: 1. When using the VKS 4x4 OUP rack for 1x4 cable, the low level 
cables are brought into the left box, while the high level cables 
are brought into the right box of the VKS rack, 

. 2. The line transformers of the VKO panel should have ratios of 145:135. 

b) The SPU-2 K-60 rack of line amplifiers with two-frequency AGC (for filling 
out the equipment complement of the SPU-2, the KPU sets are supplied for 
one system): Racks for 1-4 systems. 
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c) SPU-3 K-60 Rack of Line Amplifiers with Three-Frequency AGC (for filling 
out the equipment complement of the SPU-3, the KPU-3 sets are supplied for 
one system): A rack for 1 - 4 systems. 

Note: At the present time, the SPU-3 racks are supplied with a cosine corrector 
for two systems. Supplied on special order for the SPU-2 and SPU-3 racks 
are trunk equalizers, line equalizers and phantom lines, as well as a 
panel of transformers for powering the filaments with alternating current 
(fixed and variable trunk equalizers are provided). The cosine correctors 
for the SPU-3 racks should likewise be stipulated when ordering. 

d) The Remote Power Supply Equipment for links with K-24-60 amplifiers: the 
remote power supply transmission rack, just as for the terminal station, 
the SPDPM K-60, is for 12, 24 or 48 remote power circuits for 4 x 4 cable, 
and has two racks: one for 12, and the second for 48 remote power circuits, 

for 7x4 cable. 

For links using the K-60p-2m or K-60p-4 amplifiers in the NUP's: the SEP 
electrical power supply rack is a rack with four remote power outputs of 
up to 0.15 amperes (from each working PPU). 

e) The UKVSS Standardized Switching-Callup Service Communications Equipment 
(just as for the terminal station), SS-3 or SS-4 (SSS-7 or SSS-8) is a 
rack. 

f) The Remote Control Equipment (just as for the terminal station). 

g) The Remote Monitoring Equipment (for links with the K-24-60 amplifier) is 
an instrument for all systems. 

The Unattended Intermediate Stations 

NUP's with the K-24-60 Amplifier: 

a) Cable Entrance Equipment: 

VKS 4 x 4 NUP or VKS 7 x 4 NUP for bringing in the high level cables: a 
rack for two cables. 
VKS-1 4 x 4 NUP or VKS-1 7 x 4 NUP for bringing in low level cables: a 
rack for two cables. 

b) The SPUN-U K-24-60 Intermediate Unattended Amplifier Rack is a rack for 
1-4 systems. 

Notes: 1. The SPUN K-24-60 is supplied with the following equipment complement: 
the SPU-N-U-4 for four systems; the SPU-N-U-2 for two systems; the 
SPU-N-U-1 for one system; the KPU-N-U-2, a set of two systems; the 
KPU-N-U-1,.a one system set; and the KLU-N-U, a set of amplifiers 
for one system. 

2. Additionally supplied on special order are the following: fixed 
trunk equalizer, variable trunk equalizer, line equalizer, block of 
thermistors (ground referenced AGC) and a power supply filter panel. 

c) The NUP Service Communications Board (PVU-NUP): The board is installed in 
the VKS rack of the NUP. The service communications amplifiers are included 
in the SPUN complement. 
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d) The Remote Control Panel. 

e) The NUP Remote Monitor Unit: A panel of eight systems or two panels of 14 

systems (installed in the VKS). 

The NUP with the K-60p-2m or K-60p-4 Amplifiers: A station for 1 - 2 systems. 

Notes: 1. The NUP K-60p-2m station has been taken out of production. 
2. Included in ?he equipment complement of the NUP K-60P-4 station are: 

The NUP chassis with the cable entrance unit, four entrance modules 
and amplifier modules, the number and type of which are stipulated 

3. Sppliefonlpecial order are: the high frequency and ^»J^""* , 
trunk equalizers, MV's, the high and low frequency phantom lines, IL s, 
the multifrequency through monitor receiver, MPKP, the remfe.mo^°! 
block (GPK and K), the remote power monitor block, KDP, and the i?*u J 

panel. 
4. Two small type amplifier modules are ordered to complete the equipment 

complement with a second system. 

5. Supplied on special order is an operational set of spare blocks, parts 

and tools. 

6. The NUP K-60p-4 stations, in contrast to the NUP K"60P-^'J»^* 
remote monitor equipment, which provides for the capability of deter- 
mining a damaged section of a cable or NUP equipment. The remote 
control system makes it possible to maintain service communications 
f?om the OUP to the location of the fault. See Table 1 for variants 
of the equipment complement of the NUP K-60p-4. [Table 4.7.1]. 

Construction 

Terminal Stations  (OP's): 

SGU K-60; SGNK; SUGN. Racks with panels mounted on both sides. The rack dimens- 

ions are 2,500 x 648 x 464 mm. 

Attended Intermediate Stations (OUP's): 

SPU-2. Racks with panels mounted on both sides. The rack dimeJs^.a" 2»50° x 

x 648 x 464 mm. The dimensions of the KPU-2 set are 790 x 648 x 464 mm. 

qpn_3  A rack with panels mounted on both sides. The rack dimensions are 
2,500 x 648 x 464 mm. The dimensions of the KPU-3 set are 1,020 x 648 x 464 mm. 

Unattended Intermediate Stations: 

SPU-N-U-1 - 4: Rack with panels mounted on one side. The dimensions are 

2,505 x 644 x 247 mm. 

KPU-N-U-2. The dimensions are 1,225 x 644 x 247 mm. 

KLU-N-U-1. The dimensions are 118 x 644 x 247 mm (one amplifier). 
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NUP K-60p-2m ,  _  _. 
NUP K-60-4  } See Flg ure 4.7.10. 

Table 4.7.1. 

Variants of the Equipment Complement of NUP's with Amplifier Modules on an 
OUP—OUP Section 

1   KO.IHHCCTDO 
Hyil   H3 CCKUHH 

:oyn-oyn 

2, 
nopasKonuft 
iioucp nyn 

3. 
HanpanaciiHC 

ncpcia-iH CHCTCM 

4, 

ycwiiiTcab- 
iiiiie Kac- 
ceTU BM 

c An it HI 

yciUIHJOflb- 
iiue 

KaCCCTM  KM 
,cjin 
Oa 

yciuiiiTeJik- 
Hue 

xacceTU 

7." 

HeieTHbifi 

Odd 

A—E 
A-B 

I • 1      x 
II 1 

1 X 

E-A 
B-A 

I     i. X 

WeTHae 

Even 

H X 

HeTHuii 

Even 

A—E 
A-B 

I 1        X 
il 1       • X 

E—A 
B-A 

I i X 

il X     1 

HeTHblft 

Even 

A—E 
A-B 

I x    I 
ii i X 

E—A 
B-A 

i    I         ! X 

HeneTHoe 

Odd 

II.    1      x    1 

HeneTHufi 

■0<U 

A—E 
i !    x 

II X 

B-A 
i X 

II X    1 
[1 P U U t H 2 H H t,  X — HMHHHe KacceT. 

Key: 1. Number of unattended repeater stations on the OUP—OUP [attended 
repeater station] section; 

2. The sequential number of the NUP; 
3. The transmit directions; 
4. Number of the HF systems; 
5. Low frequency and HF amplifier modules with remote power; 
6. High frequency amplifier modules with remote power; 
7. High frequency amplifier modules. 

Note: X - The presence of the modules. 
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Weight and Cost 

 Equipment 

SGU-1 K-60 
SGNU-2 K-60 
SGNK 
SUGN 
SPU-2 for one system 
KPU--2 for filling out the equipment complement 
of the SPU-2 

SPU-3 for one system 
KPU-3, for filling out the equipment complement 
of the SPU-3 
SPU-N-1 
SPU-N-2 
SPU-N-4 • 
KPU-N-U-2 
KLU-N-U-1 
NUP K-60p-4, including: 
The NUP with input devices 
Input modules 
Amplifier modules with low and high frequency 
blocks with remote power 

Amplifier modules with high frequency blocks 
with remote power 
Amplifier modules with high frequency blocks 
The EK-NUP-K-60p-4 operational set -  .        2,765 

Weight, kg Price, rubles 

300 2,726 
460 4,780 
290 2,275 
290 3,500 
130 1,506 

65 868 
200 1,215 

80 1,092 
120 1,296 
185 1,756 
370 3,522 
150 1,288 
30 336 

100 375 
12 97 

8 240 

8 250 
8 310 

[Key to Figure 4.7.1, (page 311)] 

1. Power distributor panel for the group carrier frequencies; 
2. Panel of rejection filters; 
3. Panel of primary group converters for the transmission of groups one 

and four; 
4. Panel of primary group converters for the transmission of groups two 

and five; 
5. Panel of primary group converters for the transmission of group three; 
6. Panel of secondary, transmit, group converters; 
7. PKK-248 [248 KHz] control channel receiver panel; 
8. PKK-16 control channel receiver panel; 
9. PKK-112 control channel receiver panel; 

10. Panel for an amplifier having three-frequency AGC 
11. Signaling and fuse panel;     . 
12. Panel of secondary, receive, group converters; 
13. Panel of primary group converters for the reception of group 3; 
14. Panel of primary group converters for the receptions of groups 2, 5; 
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ycu/iume/reü 60-108 

SGU-1    K-60 

cry-} K-60 

648 

a 
PQ1 

1 

3 

] 
] 
3 
3 

FiBure 4 7.1. The placement of the .equipment in the rack of group devices, 
Figure       SGU/of the K-60 equipment (for one system). 

[Key continued from preceding page] ,„,,&. 

15 Panel of primary group converters for the reception of groups 1 and4, 

I!" Pantl of 60 - 108 [KHz] auxiliary amplifiers; 
V    ?anel of 60 - 108 [KHz] auxiliary amplifiers. 
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Figure A.7.2. The placement of the equipment in the rack of group devices, 
SGU, of the K-60 equipment (for two systems). 

Key: 1. Power distributor panel for the group carrier frequencies; 
2. Panel of rejection filters; 
3. Panel of the primary group converters for the transmission of 

groups 1 and 4; 
4. Panel of the primary group converters for the transmission of 

groups 2 and 5; 
5. Panel of the primary group converters for the transmissions of 

group 3; 
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[Key to Figure 4.7.2, continued]: 

6. Panel of secondary, transmit, group converters; 
7. PKK-248 [KHz] control channel receiver panel; 
8. PKK-16 [KHz] control channel receiver panel; 
9. PKK-112 [KHz] control channel receiver panel; 

10. Panel for the amplifier with three-frequency AGC; 
11. Signaling and fuse panel; 
12. Panel for the secondary group converters, receive; 
13. Panel of the primary group converters for the reception of group 3; 
14. Panel of the primary group converters for the reception of groups 2 and 5; 
15. Panel of the primary group converters for the reception of groups 1 and 4; 
16. Panel of 60 - 108 [KHz] auxiliary amplifiers; 
17. Panel of 60 - 108 [KHz] auxiliary amplifiers. 

[Key to Figure 4.7.3, page 314]: 

1. Receive, group amplifier; 
2. Control channel receiver; 
3. STR [?matching transformer?]; 
4. [Either variable or fixed slope network]; 
5. Pad; 
6. D-252 filter; 
7. VGP pr [?secondary group converter, receive?]; 
8. D-552 filter; 
9. 312 - 552 KHz amplifier; 

10. PRPG [expansion unknown]; 
11. From the VKS [cable entrance rack]; 
12. Group amplifier, transmit; 
13. BPKCh [?block of control channel receivers?]; 
14. D-252 filter; 
15. VGP per [^secondary group converter, transmit?]; 
16. 312 - 552 KHz amplifier; 
17. Group 5; . 
18. Group 2; 
19. PF [bandpass filter]; 
20. PRPG; 
21. VPG [?secondary group converter?]; 
22. PGP [?primary group converter?]; 
23. 60 - 108 KHz amplifier; 
24. 564 KHz power distributor; 
25. Group carrier frequency power distributor; 
26. To the S'10 [individual conversion equipment rack]; 
27. Transformer; 
28. RF-104 [104 KHz rejection filter]; 
29. 84.14 KHz power distributor. 
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Figure 4.7.4. The placement of the equipment in the group carrier frequency 
amplifier rack, SUGN, of the K-T60 equipment. 

Key: 1; Panel of transformers; 
2. I GG-12 [12 KHz harmonic generator I], panel of harmonic generators; 
3. II GG-12, panel of harmonic generators; 
4. I GKCh-16 [16 KHz control frequency generator 1]; 
5. PU-16 [16 KHz switching unit]; 
6. II GKCh-16 [16 KHz control frequency generator 2]; 
7. I GKCh-112; 
8. PU-112 [112 KHz switching unit]; 
9. II GKCh-112 [112 KHz control frequency generator 2]; 

10. Fuse and signaling panel; 
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[Key to Figure 4.7,4, continued]: 

11. Slope type level control I; 
12. Receive [?or converter?] meter; 
13. Slope type control XI; 
14. I Us-420 [420 KHz amplifier 1];  . 
15. II Us-420 [420 KHz amplifier 2]; 
16. I-Us-444; 
17. II Us-444; 
18. I Us-612 [612 KHz amplifier 1]; 
19. II Us-612; 
20. Input terminal blocks; 
21 411 15, 112 and 248 KHz power distributors; 
22* 252' 300 , 348, 420 and 564 Khz power distributors; 
23*. 444' 468, 516, 612 and 564 group II power distributors; 
24. BFKCh-I [?block of control frequency filters 1?J 

25. BFKCh-II. 

[Key to Figure 4.7.5 (page 317)]: 

1. Power distributor; 
2. Switcher; f.Uor ,1. 
3 I FGN 612 [612 KHz group carrier filter u, 
4*. I Us 612 [612 KHz amplifier 1];  _      . 
5 II FGN 612 [612 KHz group carrier filter Zj, 
6. I GKCh-16 [16 KHz control frequency 8en^*^'2]. 
7. II GKCh-112 [112 KHz control frequency generator 2j, 
8. I GKCh-248 [248 KHz control frequency generator 1J, 
9 To the PRP [manual switching panel]; 

10*. FGN-564 [564 KHz group carrier filter]; 
11 I Us-564 [564 KHz amplifier 1];  . 

S: Ä^rW^?Ä,S2TF mters l and 2I! 
14 1.FGN 516 [516 KHz carrier frequency filter Xj, 

15. FGN 564 [564 KHz group carrier filter]; 
16. II FGN 516 [516 KHz group carrier filter z j, 

17. I FGN 468; 
18 84 14 KHz power distributor; *4n---r.i. 
51 FINCh 96 [96 KHz individual. carrier frequency filter], 

20. FINCh 104; 
21. BFKCh I; . -,.„,.„_. 
o? vmm  the 420 KHz power distributor, 
"I From the group 2,' 564 KHz power distributor; 
24 Pr 4/12 [expansion unknown]; 
25*. üpriapr [»routing control or control route?] 
26. I GG-12 [12 KHz harmonic generator ij, 
27. NU [expansion unknown]; 
28. From the BUPU {expansion unknown]; 
29. PRP [manual switching panel]; 
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Figure 4.7.6. The placement of the equipment in the rack of intermediate 
amplifiers with single frequency AGC, the SPU-1, of the 
K-60 equipment. 

Key: 1. Line amplifier 1; ■ 3. Signaling receiver. 
2. Flat type control channel receiver; 
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Figure 4.7.7, The placement of the equipment in the rack of Intermediate 
amplifiers with two-frequency AGC, the SPU-2, of the K-60 

equipment. 

Key: 1. 248 KHz control channel receiver; 
2. 16 KHz control channel receiver; 
3. PZS [?fuse and signaling panel?]. 
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The placement of the equipment in the rack of intermediate 
amplifiers with three-frequency AGC, the SPU-3, of the 
K-60 equipment (taken out of production). 

1. Line amplifier; 4. Curvilinear type control channel 
2. Flat type control channel    receiver, 

receiver; 
3. Slope type control channel 

receiver; 

Figure 4.7.8 

Key: 
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Figure 4.7.9. The placement of the equipment in the rack of intermediate 
amplifiers with three-frequency AGC, the SPU-3, of the K-60 
equipment. 

Key: 1. Location for the mounting of 4. 112 KHz control channel receiver; 
a  cosine corrector panel; 5. Location for the mounting of a 

2. 2^8 KHz control channel receiver;    cosine corrector panel. 
3. 16 KHz control channel receiver; 
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[Key to Figure 4,7.11, continued] 

20. Sh2 [box 2]; 
21. Line transformer; ' 
22. U2 [expansion unknown]; 
23. Dr [choke]; 
24. DP2 [remote power circuit 2]; 
25. Low frequency amplifier for direction B-A; 
26. Remote power return wire; 
27. High frequency amplifier for direction A-B of system 2; 
'28. MW [high frequency trunk equalizer]; 
29. K-12 filter; 
30. PVS-4 [expansion unknown]; 
31. D-260 filter; 
32. GKP [expansion unknown]; 
33. KDP [unknown type of remote power supply unit]; 
34. DPi [remote power circuit 1]; 
35. Return wire; 
36. Jumper between modules; • 
37. High frequency amplifier for direction B - A of system 2; 
38. NCh [low frequency]; 
39. UZ [?protective device?]; 
40. Dr [choke]; 
41. LRU [?line level control?]. 

4.8. The K-60p 60-Channel Transmission System 

Figures 4.8.1-4.8.23. 

Purpose: 
Intended for multiplexing balanced, non-coil-loaded cable communications lines. 
The K-60p equipment for OP's, OUP's and NUP's is completely transistorized. 

Type of Line 

Balanced cables with copper cores, of the MKS, MK or MKSA type having a capa- 
city of4x4xl.2or7x4xl.2, as well as MKPV type cable and those 
similar to it with a capacity of 1 x 4 (where equipment of the K-60p-4 system 

is used in the NUP's). 

Communications System: Two-cable, single band. 

Electrical Characteristics: 

Line frequency spectrum 

Line spectrum for telephone channels 12 -.252 KHz 

Line spectrum for remote monitoring 

Note: The inverse spectrum should be employed in one of the systems working 
through one quad (where the communications length is more than 250 km). 

12 - 280 KHz 

12 - 252 KHz 

252 - 280 KHz 
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The effectively transmitted passband 300 - 3,400 Hz 

The number of channels which can be set up 60 

The secondary multiplexing capability See the introduction. 

The maximum length of a low frequency retransmission 
_. 2,500 km section * 

The number of low frequency retransmission sections  5 

The maximum communications range 12,500 km 

The residual channel attenuation at 800 Hz 0.8 Np 

The nominal relative levels with respect to the 
voice frequencies for the fourr-wire part of a 
channel:  At the ^^ -1.5 Np 

At the output +0.5 Np 

The nominal relative transmit levels for the channels 
at the line amplifier input, with respect to power: 

— Without skewing [of the frequency response] (can 
be used on short trunks up to 250 km) -0,55 Np 

— With skewing: With respect to the 60th channel   -0.1 Np 
With respect to the 1st channel    -1.3 NP 

The internal noise level, referenced to the line 
amplifier input: ,-p -15.2 Np (248-252 KHz) 

-14.8 Np (12 - 16 KHz) 
. -14.8 Np (12 KHz) 

OUP-3 (taking into account the "14.8 Np (248-252 KHz) 
interference introduced by the -14.4 Np (12 - 16 KHz) 
cosine corrective network) 

The average psophometric noise power at the relative 
zero level point, induced in the channels of the system: 

  Bv the line channel, where the communications length 
is 2,500km A        7.500 pw 

  By the conversion equipment of the terminal and 
retransmission stations where the number of re- 
transmissions is, just as in the conventional 
calibration circuit for a cable with balanced 
pairs and considering the load variants 2,100 pw 

By two terminal stations with a voice frequency 
termination of the channels, or by one retrans- 
mission station No more than 50° Pw 

By two terminal stations with primary group 
termination or by one through-working station   No more than 200 pw 
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— By the channel segregation equipment (for 4, 12 
and 24 channels) in the following channels: 

Straight through 30 pw 
For the segregation and insertion of four 
channels 350 pw 

For the segregation and insertion of 12 and 
24 channels with voice frequency termination    280 pw 

For the segregation and insertion of 12 and 
24 channels with primary group termination     80 pw 

Note: In an OUP, a provision is made for the option of segregating four chan- 
nels of one (12 - 60 KHz) or two (12 - 108 KHz) 12-channel groups from 
the main spectrum. A provision is likewise made for the organization 
of HF through working with respect to the primary and secondary groups. 
On one low frequency retransmission section, it is permissible to include 
no more than one HF through working section when using the existing 
through working equipment, as well as no more than three isolation 
points, and in this case, the edge straight through channels should not 
be used for through working. At an OUP, where channel isolation is pro- 
vided, amplifiers should be installed having three frequency AGC. 

The distribution of the noise power induced by a line channel in the upper 
channel of a system (thermal, nonlinear, linear):    1:1:2 

The nonlinearity attenuation for the case of a zero 
level at the output of the OP, OUP or NUP amplifiers 
at a frequency of 252 KHz (with respect to power) 
and an amplifier gain of 6.0 Np: 

a2h 10 Np 
a3h 12.5 Np 

The nominal attenuation of a repeater section at 
252 KHz at the maximum ground temperature (of only 
the cable), anom 5.9 Np 

Note: Where lengthened repeater sections are present on an OUP-OUP section, 
the following inequality should be observed: 

V(e2A<3'-n)^y(l-e-24Qi), 

where k is the number of shortened sections which compensate for the 
amount of lengthening based on the thermal noise; n is the number of 
lengthened segments on the OUP-OUP section (n should not be more than 
three); AQ^ is the attenuation of a lengthened section with respect to 
the amount of attenuation of a section of nominal length, -5.9 Np, where 
the ground temperature tmav should not be more than 0.6 Np; AQj is the 
amount of the decrease in the attenuation of a shortened section with 
respect to the attenuation of a section of nominal length, 5.9 Np. 

It is desirable to locate shortened section close to the OUP's 

If the inequality is not observed, it is necessary to again break up 
the repeater sections. 
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The nominal length of a repeater section of a trunk  anomA*t „^ 
on an OUP-OUP section 
Where anom 

is tae nominal attenuation of the 
repeater section; at is the attenuation factor 
of the cable at the maximum ground temperature. 

The nominal lengths of repeater sections for the 
following cables: 

MKS 4 x 4 x 1.2 19.4 km 
MKS 7 x 4 x 1.2 19.7 km 
MK 4 x 4 x 1.2 17«8 fc* 

The input impedance of the equipment from the line 
end:. 

— With line transformers (OP, OUP and NUP)        170 ohms 
— Without line transformers:  NUP's 150 ohms 

OP's, OUP'S 135 ohms 

The permissible deviation in the reflection factor   p < 0.12/252/f, but no 

of a station more than °'2 

The attenuation of two line transformers 0.1 Np 

The gain of the station at 252 KHz: 

Maximum Gain: 

For an NUP station (with ground referenced AGC)    6.3 Np 
For OP and OUP stations with two and three fre- 
quency AGC 7-° NP 

Note: The gain is indicated for the maximum setting 
of the AGC controls. 

Minimum Gain (with the minimum attenuation pad in 
the negative feedback circuit, the AGC controls 
are set at maximum): 

For an NUP station (with ground referenced AGC)    5.15 Np 
For OP and OUP stations with two- and three-fre- 
quency AGC 6.85 Np 

The gain is adjusted in the negative feedback       0.05, 0.1, 0.2, 0.4 and 
circuit using pads of 0.8 Np 

The equalizing capability of the amplifiers: 

The difference in the attenuation of the constant 
slope network between frequencies of 247 and 17 
KHz in the negative feedback circuit 1.5 Np 

The attenuation of the line equalizer for the 
following cables: 

. MKSB 

It: 

MKB 

1.95, 2.14, 2.33, 2.53, 
2.72 and 2.91 Np 
1,91, 2.13, 2.36, 2.63, 
2.86 and 3.08 Np 
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The line equalizer attenuation at 252 KHz for all 
types of cables 0*1 Np 

Note: The line amplifiers cannot be used without the line equalizers. 

The AGC System: 

In the NUP amplifiers (ground referenced AGC) 

In the OUP amplifiers (AGC based on control 
frequencies) 

In the primary group receive channel 

Control Frequencies:  Slope 
Curvilinear 
Flat 
In the receive channel for 
the primary groups 

The same, for the secondary 
group 

The nominal control frequency levels at the zero 
level point 

Line 
Group 

The amplifiers with AGC are positioned as follows: 

With ground referenced AGC 
With two-frequency AGC (at OUP's) 
With three-frequency AGC (at OP's and OUP's) 

The range control limits of the amplifiers with AGC: 

— For NUP amplifiers with ground referenced AGC 
(when the ground temperature varies from -2 to 

C, from -10 to +10° C and from +10 to +30° 

Thermo-electric, frequency 
dependent 

Electro-thermomechanical, 
two- and three-frequency 

Electro-thermomechanical, 
single frequency 

16 KHz 
112 KHz 
248 KHz 

84.14 KHz 
411.86 KHz 

-2.0 Np 
-2.9 Np 

At each NUP 
Every 250 - 300 Ian 
Every 500 - 600 km 

+18' C: 

MKSB [cable] at frequencies of: 12 KHz 
252 KHz 

MKB at frequencies of 12 KHz and 252 KHz 

0.13 Np 
0.25 Np 

0.09 Np 

Notes: 1. In the project planning, it is necessary to take into account the 
inaccuracy of ground referenced AGC equalization on OUP-OUP sections 
amounting to + 0.3 Np. 

2. The length of the connecting cable from the terminal unit of the NUP 
to the ground referenced AGC: should not exceed 14 m when the ground 
temperature fluctuates within limits of -2 to +18° C; 10 m for a 
higher or lower ground temperature where the number of NUP's is 
greater than four, and 14 m at any temperature where the number of 
NUP's runs up to four. 

3. The ground referenced AGC cable should be balanced, the values of 
the crosstalk attenuation between the circuits should be no less 
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than: 9.5 nepers for 90%, 9.8 nepers for 65% and 9.0 nepers for 
100% of the circuits. 

— For amplifiers with two-frequency AGC: 

Flat control (248 KHz) + 0.5 Np 
Slope control (12 KHz) + 0.4 Np 

— For amplifiers with three-frequency AGC: 

Flat control (248 KHz) ±0.5 Np 
Slope control (12 KHz) + 0.5 Np 
Curvilinear control (80 KHz) + 0.4 Np 

— For the receive channel for the primary and 
secondary groups (84.14 and 411.86 KHz)        +0.4 Np 

Note: In the project planning, the imprecision in the AGC control based on 
the line control frequencies amounting to + 0.05 Np is to be taken into 
account (a reduction in the level over the entire route by 0.05 Np at 
the maximum ground temperature). 

Phantom lines are installed as follows at the input 
to the HF channels: 

NUP, OUP and OP Ever7 3 ^t 6 km, 3 + 6 km 
The phantom line attenuation at: 252 KHz        0.86 Np, 1.72 Np, 0.56 Np 

respectively 
12 KHz        0.25 Np, 0.5 Np and 0.75 

respectively 

Note: A provision is made in phantom lines for the option of switching out the 
0.4 Np pad. 

The attenuation of trunk equalizers at 252 KHz     0.3 Np 

Trunk equalizers are installed at NUP's every      60 - 80 km 

Note: The ordering of a variable trunk equalizer for the alignment of a channel 
is based on a figure of no less than two for each OUP, and is specified 
in a special order. 

The cosine, corrective network, intended for the 
equalization of temperature distortions, is installed 
at the input to an amplifier with three-frequency 
AGC, and OUP and OP's, and corrects the amplitude- 
frequency response with a nonuniformity of +0.3 Np 

The rineup system using the HF channels Voice frequency ringing 
at 2,100 Hz. 

The number of service links provided for servicing 
the trunk: 

Operator trunk service communications link, MSS   1 
Station-to-station operator service communica- 
tions link, PSS 2 

Sectional operator service communications link, 
USS .   1   ' ■ " 
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The number of NUP's which can be remotely power 
between two power supply OUP's, working from the 
maximum permissible remote power supply voltage 
in the following circuit configurations: 

"wire-wire" 6 

"wire-ground" 

(In individual cases, when specially justified, it is permissible to 
increase the number of NUP's up to 14. In this case, the constantly 
induced e.m.f. from an alternating current electrified railroad should 
be no more than 75 volts on each repeater section, and one^intemal 
choke in each protective unit should be cut put at all NUP s.) 

Notes: 1. Remote power is provided via the quads; _ 
2. The voltage drop across the working ground of the last NUP due to 

the overall remote supply current should be made equal to 36 - 12 v 
where necessary. 

The permissible DC induced voltage, which can 
be compensated by the PK-70/0.3-2 compensator      + 70 volts 

Notes: 1. Where DC induced voltages of up to +35 volts are present in the 
half-sections of the remote power supply, capacitors are not 
obligatory. 

2. Where DC induced voltages of up to +70 volts are present, for 
a half-section the number of NUP's between the supply OUP s^is 
determined from the design calculations (for the case of a wire- 
-ground" remote power circuit configuration). 

3. In the presence of DC induced voltages greater than +70 volts, a 
"wire-wire" remote power circuit configuration is adopted. 

The permissible voltage (longitudinal e.m.f.) due to 
the influence of an alternating curren electrified 
railroad and electrical power transmission lines 
on a repeater section: 

Long term: 

— When one protective ground unit is inserted in    , 
the remote power circuit at NUP's and OUP's     200 volts eff. 

— When one (internal) choke of the protective unit 
is switched out at NUP's and OUP's 75 volts eff. 

Short term: 

The grounding device: 

— For NUP's when powered with the following circuit 
configurations: 
"wire-ground": 

NUP's within remote power half-sections One ground 
NUP's at the end of the remote power Two grounds, one working, 
half-section one Protective ground 

"wire-wire" 0ne 8round» working, 
(or protective) 
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Notes: 1. The resistance of each ground should be in accordance with 
GOST 464-68. 

2. The ground Is made In accordance with "Rekomendatsii po voprosu 
oborudovaniya zazemleniy i zazemlyayushchikh provodok LATs i NUP 
["Recommendations on the Question of Ground Equipment and Grounding 
Wires of Line Equipment Shops and Unattended Repeaters J, ( Svyaz 
Publishers, 1969). 

- For OUP's and OP's Three S™"^5]  a working, 
and two metering grounds. 

Climatic Operational Conditions 

Attended Stations and the Line Channel of Terminal Stations. At temperatures 
of from +5 to +40° C and a relative humidity of up to 85% at temperatures of 

up to 30° C. 
Conversion Equipment. At temperatures of from +10 to +40° C and relative 
humidities of up to 85% at temperatures of up to +25 C. 

Unattended Stations. At temperatures of from -10 to +35° C, and for a 
relative humidity of 80%. The option of SPUN rack operation is permitted 
for temperature fluctuations of from -40 up to- +50° C, and an increase in 
the humidity up to 98%. 

Electrical Power Supply 

Voltages: 
  Terminal and attended intermediate stations: 

Main circuits 
Signaling 
AC mains . 

21.2 volts + 3% 
24 volts + 10% 
220 volts 

—Unattended repeater stations: 

Remote power, fed into the line (maximum) at the 
terminals of the equipment being powered 475 volts 

Without the protective devices 36 volts 
The same, with the protective devices 48 volts 

Current and Power Consumption ^ ^ ^ ^^  22Q yolts 

Equipment      amps    amps.     VA 

SGP (with the full complement) for four 
systems: 
Main circuits 5*° 
Signaling 

SLUK OP for two systems: 
Main circuits 1#1 

Signaling 
The same, for four systems: 
Main circuits 2.2 
Signaling 
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Current and Power Consumption, continued 

Equipment 

SKCh: 
Main circuits 
Signaling 
SKCh when powered.from the AC mains 
SSS-7 or SSS-8 
UKM control panel 
SUGO 1-1: 
Main circuits, main power 
Main circuits, standby power 
Signaling 
Oscilloscope 

SIP-60: 
Main circuits 
Signaling 

STV-DS-60: 
Main circuits 
The same, when 50% of the ring circuits 
operate 
Signaling 

SDP K-60p with the complete complement and 
maximum load 
TM OUP equipment for 14 NUP's 
SLUK OUP-2 for two systems: 
Main circuits 
Signaling 

The Same, for four systems: 
Main circuits 
Signaling 

SLUK OUP-3 for two systems: 
Main circuits 
Signaling 

SPUN K-60 for one system 

21.2 v  24 volts  220 volts 
amps    amps      VA 

1.6 
- 1.8 - 
- - 110 
- See Section 11 ■ - 

- - 70 

8.75 _ _ 

8.75 — — 

1.0 

1.5 

1.67 

0.4 

3,2 - 

5.8 _ 
— 0.4 

2 
3.0 

1.2 _ 
- 5.5 

2.4 _ 
- 9.5 

5.7 

25 

0.2 amps (remote power) at volt- 
ages of 36 - 48 volts.  

Equipment Complement . 

Terminal Station 

a) SVKO K-60p Cable Input Equipment: A rack for two four-quad, high and low 
level cables, intended for connecting in and servicing cables with a 
capacity of 4 x 4, multiplexed up to 280 KHz with the K-60p equipment. 

The rack provides for the following: Bringing in and fanning out two 
long distance 4 x 4 x 1.2 cables; organizing high frequency and phantom 
circuits; transmitting remote power at voltages up to 500 volts via a 
superphantom circuit; protecting service personnel and station equipment 
against dangerous voltages; making check measurements when substituting 
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individual pairs of a cable; galvanically isolating from station, 
devices with a reserve in the electrical strength, amounting to no 
less than 2,000 volts eff. at 50 Hz AC for the line windings of high 
and low frequency transformers. One SVKO K-60p rack is installed at 
an OP. 

Note: The use of the VKS K-60 racks is permitted only under the condition that 
the R-4 dischargers are inserted in parallel with the station windings 
of the line and phantom transformers. 

b) The SDP K-60p Remote Power Rack: A rack for eight remote power circuits, 
intended for the conversion of a regulated 21.2 v + 3% DC to DC voltages 
up to 500 volts; and for remote power of the NUP K-60p, as well as switching 
and protection of the remote power circuits. 

The rack provides for the following: the remote power for six to seven 
NUP K-60p's via eight remote power circuits when working via a "wire- 
-ground" circuit, and one to three NUP's via four remote power circuits 
when working via a "wire-wire" circuit; the current level at the output 
of each remote power circuit is 0.2 amps + 10% at voltages of from 100 to 
475 volts + -5% (the voltage is adjusted continuously as well as in steps 
of 50 volts each); automatic switching of the remote power voltage for 
the case of a circuit break with current overloads of 20%. 

The plant produces a rack based on the design calculation for the remote 
power for a "wire-ground" circuit, i.e., one converter is provided for 
each remote power circuit. 

On trunks with a four-quad cable, one rack is installed at an OP and two 
in the OUP's. For a seven quad cable, the number of racks is doubled. 

A provision is made in the SDP racks for the option of powering all aux- 
iliary circuits from a voltage of 24 volts + 10%. 

c) The SLUK-OP K-60p rack of line amplifiers and corrective networks: a rack 
for two or four systems, intended for amplifying the 12 - 280 KHz line 
spectrum and compensating for the attenuation of the cable section adjacent 
to the OP. 

The rack can also be employed for terminal and junction stations of a 
radio relay link, as well as OUP's when isolating 60-channel groups from 
the K-300, K-1920 systems, etc. 

Three types of SLUK-OP racks are manufactured for MKSB, MKB and MKPV cables. 

Each type of rack is manufactured for two systems; in order to increase the 
equipment complement up to four systems, KLUK-OP sets of panels of line 
amplifiers and corrective networks for two systems are installed (respec- 
tively: KLUK-OP for MKSB, KLUK-OP for MKB and KLUK-OP for MKPV). 

d) The SKCh K-60p control frequency rack: a rack for eight systems, intended 
for deriving the 16, 112 and 248 KHz line control frequencies for feeding 
two SLU-OP racks (eight systems). The SKCh K-60p is installed at points 
where SUGO-I is lacking (or is located at a distance). 
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In the equipment, 100% backup of all main assemblies is provided, with 
automatic switching from a main to a standby set when the level changes 
by + 0.04 - 0.06 Np. 

e) The SUGO-I-1 Generator Equipment: A rack for eight systems (see Section 6). 

Note: Where necessary, the SUGO-1-2 rack can be used (without the equipment for 
deriving individual carriers). 

f) SGP K-60p Rack of Group Converters: A rack of two or four systems, intended 
for converting the five standard 12-channel groups in the transmit channel 
at the working frequency spectrum of 60 - 108 Khz to the line frequency 
spectrum of 12 - 252 KHz, and the corresponding back conversion in the 
receive channel. A provision is made for the option of deriving three 
variants of the line frequency spectrum. The first two variants correspond 
to the direct conversion, the main and Inverse frequency spectra, adopted 
in the K-60 and K-60p systems, while the third variant is employed for the 
transmission of through-working 60-channel groups from the K-300, K-1920 and 
R-600 systems, or, vice versa, via balanced junction lines. 

A provision is made in the rack for the option of separate utilization of 
the conversion equipment for the primary and secondary groups, for which 
all through-working points of the groups are brought out to input terminal 
blocks, and break jacks are provided at the input and output of the primary 
and secondary conversion equipment. The SGP racks are manufactured as 
follows: the SGP-1 for four systems and SGP-2 for two systems. Additionally, 
two variants of panel sets are manufactured for primary and secondary con- 
version: the KPP is a set of primary conversion panels and the KPVG-0 is 
a set of secondary group (zero) panels. Located in the SGP-1 rack are four 
sets of primary conversion panels (KPP) and four secondary conversion sets 
(KPVG-0), while in the SGP-2 rack there are two KPP sets and two KPVG-0 
sets. Each SGP rack is designed for filling with a maximum of up to four 
systems. 

The number of standby KPP and KPVG-0 sets, as well as standby control channel 
receivers, PKK-84.14 and PKK-411.86, is specified when ordering. 

g) Individual Conversion Equipment: The SIP-60 is a rack for 60 channels and 
the STV-DS-60 rack is a rack for 60 channels (see Section 7). 

Note: Supplied on special order for the SIP-60 rack is the PIB Instrument for 
testing the blocks of individual converters. 

h) The Standardized Switching-Callup Service Communications Equipment (UKVSS) 
SSS-7 or SSS-8: A rack (see Section 11). 

i) Remote Monitor Equipment: An instrument for all systems. 

j) Instrument for aligning the cosine corrective networks: an instrument for 
all systems. 

k) The remote control equipment is in the developmental stage. 

■1) The SKP-1 Primary Group Switching Rack: A cabinet type rack, designed for 
50 primary groups (see Section 1). 
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Note: The SKP-1 is installed in line equipment shops, where no less than 10 
primary groups are planned in the future« 

m) The STPG Primary Group Through-Working Rack. (Section 8). 

The Attended Intermediate Station 

a) Cable Entrance Equipment: 

The SVKO K-60p for connecting in the high and low level cables is a rack for 

two 4x4 cables. 

The SKVO K-60p is the same, for connecting in low level cables and is a rack 

for two 4x4 cables. 

Note- The use of VKS K-60 racks is permitted only under the condition that 
the R-4 dischargers are inserted in parallel with the station windings 
of the line and phantom transformers. 

b) The SLUK-OUP-2 Rack of Line Amplifiers and Corrective Networks with 
Two-Frequency AGC: A rack for two or four systems, intended for the fol 
lowing: compensating for the attenuation introduced by a cable section 
adjacent to the OUP in a frequency range of 12 - 280 KHz; correction of the 
overall amplitude-frequency distortions, which change with time. 

The SLUK-OUP-2 rack is manufactured in three types for two systems for 
MKSB, MKB and MKPV cables. Each type of rack is designed for a maximum 
load of up to four systems. 

The KLUK OUP-2 set for filling out the equipment complement of the SLUK 
OUP-2 are likewise manufactured as three types for the following cables: 

MKSB, MKB and MKPV. 

c) The SLUK OUP-3 rack of line amplifiers and corrective networks with 
three frequency AGC: a rack for two systems, intended for the same pur- 
poses as the SLUK-OUP-2 rack, and additionally installed in it are cosine 
corrective network panels with amplifiers and a PKK-112 [KHz] control 

channel receiver. 

Three types of SLUK OUP-3 racks are manufactured for MKSB, MKB and MKPV 

cables. 

d) The SDP K-60p Remote Power Rack: Installed at OUP's are two racks, each 
for eight remote power supply circuits. 

e) The Standardized Switching-Callup Service Communications Equipment (UKVSS) 

SSS-7 or SSS-8: One rack. 

f) The instrument for aligning the cosine corrective networks is an instrument 

for all systems. 

g) The remote control equipment is in the developmental stage. 

h) The remote monitor equipment is an instrument for all systems. 

Note: At the present tijne, the K-60p equipment is supplied as a complete 
package for terminal and intermediate stations. 
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The Unattended Intermediate Stations 

a) VKSh-1 Cable Entrance Equipment: 

The cable entrance cabinet for the connecting in of the high and low level 
cables is for four cables with a capacity of 4 x A. The VKSh-1 cabinet con- 
tains the following: a metal cabinet, four moisture tight boxes of the BVM-1 
12 x 2 type with two PE-6 shielded terminal strips each; four connecting 
blocks with tapers (gas tight couplings); two branching couplings for bringing 
cables from the temperature sensor block into the NUP; a sensor for the presence 
of water in the NUP housing; and a set of spare parts (lacing, protective covers, 
a two-pair plug and a voltage indicator). 

b) The SPUN K-60p Rack of Unattended Intermediate Amplifiers: A rack for two 
or four systems, intended for compensating for the attenuation introduced by 
a cable section adjacent to an NUP in a frequency range of 12 - 280 KHz. 

The SPUN K-60p is supplied in the following equipment complements: SPUN-1-SK, 
SPUN-2-SK: Racks for two systems for MKSB cables; SPUN-1-BK, SPUN-2-BK: Racks 
for two systems for MKB cable. 

Notes: 1. The capacity of each rack can be increased up to four systems by 
means of installing sets of panels of two systems each. 

2. Being produced at the present time are modernized SPUN-M racks. 

Installed in the SPUN-1 rack, in contrast to the SPUN-2, is a remote control 
panel, TM, and a monitor generator panel, GK. Included in the equipment com- 
plement of the SPUN rack are: the block of temperature transducers, a variable 
trunk equalizer (the number is stipulated when ordering), a phantom line, a 
fixed trunk equalizer and D-280 filter (they are ordered individually taking 
into account the number of them supplied with the equipment); brackets for 
mounting the SPUN rack (stipulated when ordering for the case of SPUN instal- 
lation in a vertical temperature controlled chamber). 

KP-SK is a set of panels for two systems for MKSB cable; KP-BK is a set of 
panels for two systems for MKB cable. 

c) Portable Telephone Handset (the service communications amplifiers are in- 
cluded in the complement of the SPUN K-60p). 

d) The Remote Control and Remote Monitoring Unit is included in the complement 
of the SPUN K-60p. 

Construction: 

Terminal and Intermediate Stations 

The SVKO, SDP, SLUK OP, SKCh, SGP, SLUK OUP-2 and SLUK OUP-3 racks are made 
in the form of frames of U-section steel with chassis mounted on them for 
holding the individual blocks. The racks are designed for servicing on one 
side. The rack dimensions are 2,600 x 650 x 250 mm. 

Unattended Intermediate Stations 

VKSh-1. A metal cabinet with a door. Housed inside the cabinet are moisture 
proof boxes, while secured in the upper part are terminal blocks with 
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gas tight couplings, and grounding bolts are also located there. In the 
bottom of the cabinet there is a hole for mounting and fastening the sensor 
for the presence of water in the NOT. The dimensions are 1,685 x 650 x 300 mm. 

SPUN K-60p. A metal, moisture proofed cabinet with the units mounted on one 
side. The cabinet is closed by a door having a seal. The dimensions are: 
1,730 x 655 x 276 mm. The SPUN-M of the K-60p equipment has dimensions of 
1,785 x 568 x 290 mm. 

Weight and Cost 

Equipment Weight, kg Price, rubles 

SVK0 35Q 2,966 
SDP 400 • 4,032 
SLÜK OP for two systems 300 7,589 
KLUK OP for two systems 50 - 
SKCh for eight systems 350 3,720 
SGP-1 for four systems 400 12,400 
SGP-2 for two systems 350 7,440 
SLUK 0UP-2 300 6,528 
KLUK 0UP-2 . 50 . - 
SLÜK 0UP-3 350 9.145 
VKSh-1 132 660 
SPUN-1-SK or BK 310 4,300 
SPUN-2-SK or BK 310 4,000 
KP-SK or BK 35 740 
SPUN-M SK or BK 210 ■ 
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Input Termina 

zpeSenKU 

Figure 4.8.1= Exterior view of the 
SKVO cable input equipment rack of 
the K-60p equipment. 

Figure 4.8.2. The placement of the 
equipment in the SVKO cable input 
equipment rack of the K-60p equipment. 

Key: 1. VKO [cable entrance equipment]; 
2. ZU [protective (grounding) unit]. 
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Figure 4.8.3. Schematic of the SVKO cable input equipment of the K-60p 
equipment. 

Key: 1. Ground terminals with jacks for 6. Choke filter of the protective 
picking off the voltage from unit; 
the cable; 7. D-8 filter; 

2. Box of pair 1;. 8. To the low frequency amplifier; 
3. Line transformer 1, 170/135    9. DP [remote power]; 

[ohms];                    10. Box of pair 2; 
4. Discharger R4; ^ = phantom transformer. 
5. To the HF amplifier; «.«i«.««. 
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Figure 4.8.4. Block diagram of the SLUK OUP-2 rack of line amplifiers and 
corrective networks of the K-60p equipment. 

Key: 1. Receive input; 3. Transformer;    5. K-12 filter; 
2. -6.5 Np, Z = 135 ohms;  4. Line equalizer; 
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[Key to Figure 4.8.4, continued]: 

6. NL [possible typographical error for IL - phantom line]; 
7. Trunk equalizer; 
8. DUs [possible typographical error for LUs - line amplifier]; 
9. 16 - 248 KHz control channel receiver; 

10. -0.55 nepers; 
11. D-268 filter; 
12. Receive output; 
.13. Transmit output; 
14. LUs [line amplifier]; 
15. IL [phantom line]; 
16. Transmit input. 

Figure 4.8.5. Exterior view of 
the SLUK OP rack of line amplifiers 
and equalizers of a terminal station 
of the K-60p equipment. 

»  I ■. ■» AXvV 

HP 
V-M''fei 

7^7^: K: 
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J^ 

Figure 4.8.6. Exterior view of the SGP group conversion 
rack of the K-60 equipment. 
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Figure A.8.8. Exterior view of the 
SLUK ÖUP-2 rack of line amplifiers 
and corrective networks of an 
attended repeater station with 
two-frequency AGC of the K-60p 
equipment. 

Figure A.8.9. Exterior view of the 
SLUK OUP-2 rack of line amplifiers 
and corrective networks of an 
attended repeater station with 
three-frequency AGC of the K-60p 
equipment. 
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Figure 4.8.10. The placement of the equipment in the rack of line amplifiers 
and corrective networks for two systems of the K-60p equip- 
ment : 
a) The SLUK OUP-2;     b) The SLUK 0UP-3, 

Key: 1. Input terminal blocks; 
2. Equalizer-filter; 
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[Key to Figure 4.8.10, continued]: 

"i.   T.-tne   amnl If-f eri 

5. 

6. 
7. 

3. Line amplifier; 
4. D-268 filter; 

16 KHz and 248 KHz control 
channel receiver; 
Equalizer-filter; 
Protection and signaling panel; 

8. PIT [power supply panel?]; 
9. 400 Hz generator; 

10. PKKU [?control channel receiver 
control panel?]; 
112 KHz control channel receiver; 

12. KKU [expansion unknown]; 
13. A - B System 1; 

B - A System 1; 
A - B System 2; 
B - A System 2; 
Location for the installation 
of System 3; 
Location for the installation 

11. 

14. 
15. 
16. 
17. 

18. 
of System 4. 

Figure 4.8.11. The placement of the 
equipment in the SLUK OP rack of 
line amplifiers and corrective .net- 
works of the K-60p equipment. 

Key: 

1. Input terminal blocks; 
2. Transmit suppression filter; 
3. Transmit amplifier; 
4. 112 KHz control channel receiver; 
5. 16 and 248 KHz control chann 

receiver; 
6. Amplifier; 
7. Receive suppression filter; 
8. D-268 filter; 
9. Equalizer-filter; 

10. PKKU [expansion Unknown]; 
11. Transmit suppression filter; 
12. Transmit amplifier; 
13. Line amplifier; 
14. Protection and signaling panel; 
15. 400 Hz generator; 
16. Location for the installation 

of System 3; 
17. Location for the installation 

of System 4. 
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Figure 4.8.12. The placement of the equipment in the SGP group conversion 
rack of the K-60p equipment: 
a) The SGP-1 for four systems; b) The SGP-2 for two systems. 

Key: 1. PPVG-0 [secondary group conversion panel 0]; 
2. PIUS-12-252 [12 - 252 KHz crosstalk test unit]; 
3. 312 - 552 KHz crosstalk test unit; 
4. PPPGi [primary group conversion panel 1]; 
5. PPPG2 [primary group conversion panel 2]; 
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[Key to Figure 4.8.12, continued]: 

6. PUS 312 - 552 [?312 - 552 KHz primary amplifier?]; 
7. PZS [signaling and fuse panel]; 
8. PS-ARU [?automatic gain control signaling panel?]; 
9. PRK lev [left side PRK (expansion unknown)]; 

10. Right side PRK; 
11. 84.14 KHz control channel receiver; 
12. 411.86 KHz control channel receiver; 
13. PDR-I [expansion unknown]; 
14. PDR-II; 
15. PEK [expansion unknown]; 
16. PPrVG-0 [secondary group conversion panel 0 for receive]; 
17. PFD-252 [?252 KHz D-252 bandpass filter?]; 
18. PPrVG-0 ; 
19. PFD-252; 
20. PPrVG-0; 
21. PPrPG^ [primary group 1 conversion panel for receive]; 
22. Primary group 5 conversion panel for receive; 
23. PZF-411.86 (7411.86 KHz suppression filter panel?]; 
24. Input terminal blocks. 

[Key to Figure 4.8.13, page 348]: 

1. RM444 (612) [444 KHz (or 612 KHz) power distributor]; 
2. -4.5 Np/135 ohms; 
3. To the SIO [individual conversion equipment rack]; 
4. RM-420 (252) [420 KHz (or 252 KHz) power distributor]; 
5. RM-468 (300): 
6. RM-516 (348); 
7. RM-564 (396); 
8. Transformer; 
9. D-125 filter; 

10. 0.2 Np pad; 
11. Group converter; 
12. 0.35 - 0.5 Np pad; 
13. PPPG-1 [primary group conversion panel 1, transmit]; 
14. PFPG-1 [group conversion bandpass filter 1]; 
15. KON [expansion unknown]; 
16. Carrier frequency - 468 KHz (or 300 KHz); 
17. Carrier frequency - 516 KHz (or 348 KHz); 
18. Carrier frequency - 564 KHz (or 396 KHz); 
19. Carrier frequency ■ 444 KHz (or 612 KHz); 
20. BPRPGper [unknown type of transmit unit]: 
21. ZF 411.86 [411.86 KHz suppression filter]; 
22. PUS 312-552 [?312 - 552 KHz transmit amplifier?]; 
23. Pad; 
24. PPG [primary group conversion] output, -4.1 Np, 75 ohms; 
25. 312 - 552 KHz PVG [secondary group conversion] input; 
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[Key to Figure 4.8.14,  continued]: 

10. Pad; 
11. Group converter • '   ._ ■ . .. 
12. PPrPG-1 [primary group conversion receive panel 1], 312 - 360 KHz; 
13. PFPG-1 [primary group 1 passband filter]; 
14. KON [expansion unknown]; - 
15. Primary group receive input; 
16. Secondary group receive output; 
17. 564 KHz carrier (to the 564 KHz power distributor II); 
18. 12 - 252 KHz, -2.6 Np/135 ohms; 
19. 360 - 408 KHz primary group conversion receive panel 2; 
20. 408 - 456 KHz primary group conversion receive panel 3; 
21. 456 - 504 KHz primary group conversion receive panel 4; 
22. 504 - 552 KHz primary group conversion receive panel 5; 
23. 411.86 KHz suppression filter; 
24. BPRPG pr. [unknown type of receive unit]; 
25. 312 - 552 KHz amplifier; 
26. D-552 filter; 
27. PPr VG-0 [secondary group 0 conversion, receive]; 
28. 75/135 ohm transformer; 
29. To the SLUK OP; 
30. To the secondary group 0 conversion receive panel of system II; 
31. D-252 filter; 
32. PFD-252 [?252 KHz D-252 bandpass filter?]. 

[Key to Figure 4.8.15, page 351]: 

1. Control frequency power distributors; 
2. Main 248 KHz control frequency receiver; 
3. PChKCh-248 [unknown type of 248 KHz control frequency receive unit]; 
4. 248 KHz standby control frequency receiver; 
5. Main 16 KHz receiver; 
6. PUKCh-16; 
7. PKU-16 rez. [standby 16 KHz monitor panel]; 
8. PKCh-112 osn [main 112 KHz control channel receiver]; 
9. PUKCh 112; 

10. PKCh-111 rez [standby 111 (sic) KHz control channel receiver]; 
11. PGG-8 osn [?main 8 KHz harmonic generator panel?]; 
12. PGG-8 rez [?standby 8 KHz harmonic generator panel?]; 
13. Fuse and signaling panel; 
14. PZG-8 osn [main PZG-8 (expansion unknown)]; 
15. Oscilloscope; 
16. PZG-8 standby; 
17. PV [expansion unknown] rectifier. 
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[Key to Figure 4.8.16, continued]: 

9. RM-112 [112 KHz power distributor]; 
10. 248 KHz power distributor; 
11. Main protection [fuse] and 

signaling panel; 
12. Standby protection and signaling 

panel; 
13. To the main protection and 

signaling panel; 
14. ZGen-8 osn [?main, 8 KHz, master 

oscillator?]; 
15. Standby 8 KHz master oscillator?; 
16. Gen G-8 osn [main 8 KHz harmonic 

generator]; 
17. Main 16 KHz control frequency 

receiver; 
18. PUKCh-16 [?16 KHz control fre- 

quency switcher?]; 
19. Standby 16 KHz control fre- 

quency receiver; 
20. Standby 8 KHz harmonic generator; 
21. Main 112 KHz control frequency 

receiver; 
22. 112 KHz control frequency 

switcher; 
23. Standby 112 KHz control fre- 

quency receiver; 
24. Main 248 KHz control channel 

receiver; 
25. 248 KHz control frequency 

switcher; 
26. Standby 248 KHz control 

frequency receiver; 
27. 16 KHz power distributor; 
28. Oscilloscope; 
29. To the main PZG-8 [expansion 

unknown]. 

s R 

BSodHbie ipcöemtu 

1 
e/;^a 

1 

| 
O     0 
< —> 

<*> 

0 
t—) 1 . 

O     0 
<—i 

.? 
0 

<—^ 'S" 

o   o 
{—> 

<*» 

& ' 
<—i 

1 
! 

0 0 
1 -1 

*¥ 
0 

<—> 

1 
5 

* o   o 

<& 

0 1 1 
3 

o   o 
f "7? 

<& 

0 
1 
1 

o   o 
L-3 

♦ 
0 

< > 
2« 

i 

3 
c^? 

'•j>> 

0 
i—» 

S 
: (—) 

Lfr 

0 
*l 

S5Ö 

PHC.   IV.8.17.  Pa3Memcmie 
oßopyaoBaiiim na CTOHKC A»- 
cranuHOHiioro mn-amin CRTl 

annapanypu K-öOn 

Figure 4.8.17. The placement of the 
equipment in the SDP remote power 
supply rack of the K-60p equipment. 

Key: 1. Input terminal blocks; 
2. Semiconductor inverter 

panels. 
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View without the doors 
Bud 6e3 dSepeit 

ra30HsnpoHu- 
I uaemie Mj/tpmtii.. 

JMMf MB 

, • narmiiK nonS/>e'm<> 
4.    ßoäbiSMyn 

650 ~ 

Figure 4.8.18. The placement of the equipment in the VSKh-1 
cable entrance cabinet of the K-60p equipment» 

Key: 1. Gas-tight couplings; 
2. Ground; 
3. BMV-1 12 x 2 moisture proof box; 
4. Sensor for the appearance of water in the NUP [unattended 

repeater station]. 

5. Long distance [intercity] cable. 
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Figure 4.8.21. The placement of the equipment in SPUN rack of unattended 
intermediate amplifiers of the K-60p equipment (view with 
the door removed and without the covers of the blocks): 
a) SPUN-1;      b) SPUN-2. 

Key: 1. VKO-N B-A IV [low level cable entrance unit, B-A, system 4]; 
2. VKO-V B-A IV [high level cable entrance unit, B-A, system 4]; 
3. Low level cable entrance unit, B-A, system 8; 
4. High level cable entrance unit, B-A, system 8; 
5. ZU DP-1 VI [protective unit of remote power supply 1, system 6]; 
6. Low frequency amplifier for A-B, system 2; 
7. Protective unit for remote power supply 2, system 6; 
8. System 4; 
9. Protective unit of remote power supply 1, system 8; 

10. Low frequency amplifier for A^B, system 4; 
11. Protective unit of remote power supply 2, system 8. 
12. Low level cable entrance unit, A-B, system 4; 
13. High level cable entrance unit, A-B, system 4; 
14. Low level cable entrance unit, B-A, system 3; 
15. High level cable entrance unit, B-A, system 3; 
16. Protective unit of remote power supply 1, system.2; 
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[Key to Figure 4.8.21, continued]: 

17. Low frequency amplifier for B-A, system 1; 
18. Protective device of remote power supply 2, system 2; 
19. Protective device of remote power supply 1, system 4; 
20. Low frequency amplifier for B-A, system 3; 
21. Protective device of remote power supply 2, System 4; 
22. System 3; 
23. System 7; 
24. GK [monitor generator panel]; 
25. Low level cable entrance unit, B-A, system 2; 
26. Line equalizer, UK [expansion unknown] for B-A, system 2; 
27. B-A line amplifier, system 2; 
28. High level cable entrance unit for B-A, system 2; 
29. Low level cable entrance unit for B-A, system 6; 
30. Line equalizer for UK, B-A, system 6; 
31. B-A line amplifier, system 6; 
32. High level cable entrance unit, B-A, system 6; 
33. Protective device of remote power supply 1, system 5; 
34. B-A low frequency amplifier, system 2; 
35. Protective device of remote power supply 2, system 5; 
36. System 2; 
37. System 6; 
38. Low level cable entrance unit, A-B, system 2; 
39. Line equalizer UK for A-B, system 2; 
40. A-B line amplifier, system 2; 
41. Protective device of remote power supply 1, system 1; 
42. A-B low frequency amplifier, system 1; 
43. Protective device of remote power supply 2, system 1; 
44. System 1; 
45. Protective device of remote power supply 1, system 3; 
46. A-B low frequency amplifier, system 3; 
47. Protective device of remote power supply 2, system 3; 
48. System 5; 
49. Low level cable entrance unit, A-B, system 1; 
50. Line equalizer, UK, A-B, system 1; 
51. A-B line amplifier, system 1; 
52. High level cable entrance unit, A-B, system 1; 
53. Low level cable entrance unit, A-B, system 5; 
541 Line equalizer, UK, A-B, system 5; 
55. A-B line amplifier system 5; 
56. High level cable entrance unit, A-B, system 5. 
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[Key to Figure 4.8.22, continued]: 

8. Phantom line; 
9. KN [?alignment network?]; 

10. K-0.3filter; 
11. Low frequency amplifier; 
12. D-8 filter; 
13. Remote power supply; 
14. Protective device and remote power circuit 1, circuit I of the remote 

power supply; 
15. Protective device and remote power circuit 2; 
16. Protective device and remote power circuit 1; 
17. Remote control panel; 
18. Control circuit 3; 
19. Control circuit 4; 
20. Monitor generator panel; 
21. K-0.3 filter; 
22. KN [?alignment network?]; 
23. Phantom line. 

[Key to Figure 4.8.23, page 360]: 

1. Low level cable entrance unit; 
2. VCh-1 [high frequency unit 1]; 
3. Line; 
4. Station; 
5. Phantom line or D-280 filter; 
6. Trunk equalizer; 
7. Line equalizer; 
8. RU [?level control?]; 
9. IL [phantom line]; 

10. KN [?alignment network?]; 
11. K-0.3 filter; 
12. Line amplifier; 
13. Low frequency amplifier; 
14. High level cable entrance unit; 
15. GK [monitor generator panel]; 
16. NCh [low frequency]; 
17. VCh-11 [high frequency unit 11]; 
18. Protective device, remote power circuit 1; 
19. DP [remote power supply]; 
20. Protective device, remote power circuit 2; 
21. PVG [?secondary group converter?]; 
22. Protective device, remote power circuit 2; 
23. TM [remote control panel]; 
24. K-12 filter. 
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4.9. The V-60-E and V-60-S 60-Channel Transmission Systems 
(Manufactured in the German Democratic Republic) 

Figures 4.9.1 - 4.9.22. 

Purpose: 

Intended for multiplexing balanced, non-coil-loaded cable communications lines. 
In terms of its technical characteristics, the V-60-S equipment is close to 
the K-60 type equipment, and was used only terminal stations. The equipment 
needed for the organization of a line channel, the remote power supply, ser- 
vice communications equipment, etc., were of domestic manufacture. The V-60-S 
equipment has not been supplied since 1967. In terms of its technical charac- 
teristics, the V-60-E equipment is close to the K-60p equipment, and is sup- 
plied for terminal and intermediate (attended and unattended) stations. 

Given below are data on the V-60-E system when the V-60-E is used in OP's, 
OUP's and NUP's. Also given in the electrical power supply, equipment comple- 
ment, weight and cost sections are the data for the V-60-S terminal stations. 

Note: When setting up a 60-channel communications system using the V-60-S 
equipment at terminal stations, the data given in Section 4.7 for the 
K-60 system are to be used, for the case of a trunk of more than 250 km, 
equipment with three-frequency AGC is to be installed at the OUP 
closest to the OP. 

Type of Line:  Balanced cables with 1.2 mm diameter copper cores (MKSB, MKB 
MKPV, MKSA). 

Communications System: Two-cable, single-band. 

Electrical Characteristics 

The line frequency spectrum 12 - 252 KHz 
The inverse spectrum should be used for one of 
the systems operating on one quad (where the 
communications length is more than 250 km). The 
252 - 280 KHz spectrum is used for remote 
monitoring. 

The effectively transmitted passband 300 - 3,400 Hz 

The number of channels which can be organized     60 

The secondary multiplexing capability See the introduction 

The maximum length of a low frequency retrans- 
mission section 2,500 km 

The number of low frequency retransmission sections 5 

The maximum communications range 12,500 km 
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The nominal length of a repeater section of a 
trunk on an OUP-OUP section 
Where anonl is the nominal attenuation of a repeater 
section; at max is the attenuation factor of the 
cable at the maximum ground temperature. 

a  /a k nom t max 

The length of repeater sections for MKSB cable 

The average length of a repeater section 

The input impedance of the equipment from the 
line end:    m? 

OP and OUP 

The permissible deviation of the reflection factor 
of a station 

The attenuation of two line transformers 

The residual channel attenuation at 800 Hz 

The nominal relative voice frequency levels of the 
four-wire section of a channel: 

At the input 
At the output . 

The nominal relative transmit levels through the 
channels at the line amplifier output, with respect 
to power: 

— Without skewing [of the frequency response] 
(can be used on short trunks up to 250 km) 

— With skewing: With respect to the 60th channel 
With respect to the first channel 

The internal noise level in the spectrum of one 
telephone channel, referenced to the line amplifier 
inpUt: AtNUP's 

At OUP's 

At OP's 

17 - 22 km 

20 km 

150 ohms 
135 ohms 

p 4 0.12/252/f, but 
no more than 0.2. 

0.1 Np 

0.8 Np 

-1.5 Np 
+0.5 Np 

- 0.55 Np 
- 0.1 Np 
- 1.3 Np 

15.3 Np 
14.8 Np 
15.3 Np 
14.8 Np 
14.9 Np 
14.5 Np 

(252 KHz) 
(12 KHz) 
(252 KHz) 
(12 KHz) 
(252 KHz) 
(12 KHz) 

Note: A provision is made at OUP's for the segregation of four channels, of 
one (12 - 60 KHz) or two (12 - 108 KHz) 12-channel groups from the 
main spectrum. On one retransmission section, it is permissible to 
set up one HF transit when using the existing through working equipment, 
as well as to organize no more than three segregation points, and in 
this case, the edge channels of the forward transmission route should 
not be employed for through working. Amplifiers having three-frequency 
AGC are installed at OUP's where the channels are split out. 
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The distribution of noise power, introduced by the 
line channel, in the upper channel of the system 
(thermal, nonlinear and linear) 

The attenuation of nonlinearity for the case of 
a zero level at the output (with respect to 
power) and a gain of the amplifiers of 6.0 Np: 

OUP's and NUP's: 
a2h 
a3h 

OP's: 
a2h 
a3h 

The gain of the amplifiers at 252 KHz for the 
average repeater section length and when the AGC 
controls are set in the middle: 

For NUP's 
For OUP's 

Maximum Gain: 
For NUP's 
For OP's and OUP's 

252 KHz, Np  12 KHz, Np 
10 11.0 
12.5       13.5 

9.5 
12.0 

5.7 + 0.7 Np 
5.75+0.05 Np (without 
considering the attenua- 
tion of cable entrance 
unit panels) 

6 + 0.3 Np 
7.0 Np 

The equalizing capability of the amplifiers: 

The difference in the attenuations of the constant 
slope network between 247 and 17 KHz in the negative 
feedback circuit: 

For OP's and NUP's 
For OUP's 

The line equalizers of the amplifiers in the OUP's 
for the following cables: 

MKSB 

MKB 

MKPV 

1.5 Np 
1,2 Np 

LV {line equalizers]: 
17 km, 18 km, 19 km, 
20 km, 21 km and 22 km. 
LV: 15 km, 16 km, 17 km, 
18 km, 19 km and 20 km. 
LV: 12 km, 13 km, 14 km, 
15 km and 16 km. 

The cosine corrective networks, installed in the 
OP's and OUP's can make a correction within limits of +0.3 Np 

The number of service links, provided for servicing a 
trunk: Trunk service communications link, MSS 

Station-to-station service communications 
link, PSS 
Sectional service communications link, USS 

2 
1 
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The PSS and USS service communications links are 
organized via the phantom circuits of a cable. 

The number of remotely powered NUP's between two 
power supply stations, working from the remote 
power supply voltage via the following circuits, 
is: "wire-wire" 

"wire-ground" 
6 
12 

Note: In individual cases, when specially justified, it is permissible to 
increase the number of NUP's up to 14 (in the absence of external 
electromagnetic influences). 

The permissible voltage (longitudinal e.m.f.) due 
to the influence of an AC electrified railroad and 
electrical power transmission lines on a repeater 
section: Long tem 

Short term (no more than 4 sec.) 

The grounding devices: 

— For NUP's, when powered in a: 
"wire-ground" circuit configuration: 

NUP's within a remote power section 

NUP's at the end of a remote power section 

"wire-wire" circuit configuration 

— For OP's, OUP'S 

200 volts eff. 
400 volts eff. 

One working ground (or 
protective) 
Two grounds: a working and 
a protective one 

One ground: a working one 
(or protective one). 

Three grounds: a working 
and two metering ones. 

Note: The resistance of each ground should be in accordance with GOST 464-68. 

The AGC system: 

In NUP amplifiers (including the voice frequency 
channel) 
In OUP amplifiers 

In OP amplifiers 

Control frequencies: 

Slope 
Curvilinear 
Flat 
In the primary group receive channel 
In the secondary group receive channel 

Based on the ground 
temperature 
Electromechanical, two- 
and three-frequency 
The same, three-frequency 

16 KHz 
112 KHz 
248 KHz 
84.14 KHz 
411.86 KHz 

Note: The control error using the 16, 112 and 248 KHz control frequencies 
amounts to 4 0.07 Np, while for the case of AGC based on the ground 
temperature, it is + 0.3 Np on an OUP-OUP section. 
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The phantom lines, inserted in the NUP, OUP and OP    3 km, 6 km, 3 + 6 km 
equipment at the HF channel input 

Trunk equalizers (MV's) are provided for installation The MV attenuation is 
at the input to the NUP amplifiers determined by means of 

a portable, variable MV 

Climatic Operational Conditions 

Attended Stations. At temperatures of from +10 to +40° C, and a humidity of 
75%, and a short term exposure to 80% at +25° C. 

Unattended Stations. At temperatures of from -10 to +35° C, and a humidity of 
85%, and a short term exposure to 98% at +30° C. 

The Electrical Power Supply 

Voltages: 

— Terminal and attended intermediate stations: 

Plate 
Filament 
Signaling 
AC mains 

— Unattended repeater stations: 

Remote power (DC), fed into the line (max) 
Adjusted in steps of 
The voitage drop across the terminals of the 
power supply equipment (the NUP amplifiers of 
one system are connected in series) 

206 volts + 3% 
21.2 volts +3% 
24 volts + 10% 
220 volts, +5 and -15%, 
at 48 - 51 Hz 

450 volts 
50 volts each 

51 + 3 volts 

Current and Power Consumption of the V-60-E 

Equipment 

ShNCh for 60 channels: 
Main circuits 
The same, when the ringing circuits have a 
50% working load 

Signaling 

ShKP using direct current: 
Main circuits 
Signaling 

ShKP using alternating current 

ShGU for one system: 
Main circuits 
Signaling 

21.2 volts 24 volts 220 volts 
amps     . amps    VA 

0.645 

2.8 

2.0 

2.4 

0.4 

0.5 

100 

1.0 
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Current and Power Consumption of the V-60-E fcontinued] 

21,2 volts 24 volts 
Equipment ajupg      amps 

220 volts 
VA 

ShGU for four systems: 
Main circuits 
Signaling 

ShGNK: 
Main circuits, main power 
Signaling and thermostats 
Main circuits, standby power 
Signaling and thermostats 
Oscilloscope 

ShLU OP for two systems using AC, with the 
generator equipment 

ShLU OP for one system, using DC, with the 
generator equipment 
The same, for four systems 
Oscilloscope for all types of ShLU OP's 

ShVKO: 
Main circuits 
Signaling 

ShLU OUP for 1— 4 systems: 
Main circuits 
Signaling 

ShDP: 
Main circuits (maximum) 
Signaling 

ShLU NUP (powered remotely) 

6.2 
1.0 

5.0 
6.0 — 

5.0 
6.0 

10.0 

- - ■ 
280 

1.4 
5.6 

0.5 
0.5 

- 

10.0 

0.7 

1.5-6.0 

80.0 

0.2 

0.8 

5.0 

0.2-0.3 
60 volts 

Notes: 1. In addition to the equipment enumerate here, a head end cabinet (GSh-1) 
should be provided for the V-60-E terminal stations for the distri- 
bution of the power to the racks of a row. 

Current consumption for the GSh-1: 

— Alternating current, 220 volts + 10% 
— Direct current: 

21.2 volts +3% 
24 volts + 10% 
206 volts +3% 

1.5 amps 

0.32 amps 
3.0 amps 
0.05 amps 

— Ringing voltage at 60 - 90 volts 0.05 amps 

2 The ShNCh and ShKP cabinets can be powered from the AC mains, something 
which is specified when ordering. In this case rectifxers are sup- 
plied by the manufacturing plant instead of DC distribution panels. 
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The V~60-E Equipment Complement 

Terminal Station: 

ShVKO. A cabinet for connecting in two high and low level cables, which is 
intended for isolating and matching a line to the HF communications equip- 
ment. Located in the cabinet are: two cable boxes, each for 4x4 cable; 
a remote control unit for receiving signals from NUP's and transmitting 
control instructions to NUP's; filters for protecting against the influence 
of electrified railroads and high voltage lines on the HF communications 
systems; two grounding bolts (a working and a protective one). 

Note: When higher requirements are placed on the crosstalk attenuation (above 
10 Np), two ShVKO cabinets are to be provided at OP's for bringing in 
the low level cables to one cabinet and the high level cables to the 
other cabinet. 

ShLU-OP. A terminal station, line amplifier cabinet, intended for compensa- 
ting for the attenuation of an adjacent cable section, compensating for dis- 
tortions, and automatic transmit gain control. Over short line sections, a 
provision is made for the connecting in of phantom lines. To balance out 
the systematically accumulating errors in a system, there are trunk equalizers 
in the ShLU-OP cabinet'. 

The ShLU-OP cabinet is fed the 16, 112 and 248 KHz control frequencies from 
the ShGNK cabinet, and in this case, the equipment for four V-60-E systems is 
housed in the ShLU-OP cabinet. There is the option of ordering a cabinet 
with the generator equipment for the control frequencies cited above. In 
this regard, a provision is made for housing the 16, 112 and 248 KHz control 
frequency generator equipment in the cabinet, as well as the cabinet power 
supply blocks for using the AC mains.  In this case, housed in the cabinet 
is the equipment for two V-60-E systems. A provision is also made in the 
cabinet, in addition to the equipment enumerated above, for a cosine correc- 
tive network (stipulated when ordering). For complete multiplexing of a 4 x 4 
cable with the V-60-E system, it is necessary to install two ShLU-OP cabinets 
without generator equipment. 

ShGU. A cabinet of group devices, intended for deriving the first secondary 
group from five primary groups. For the case of conversion with a frequency 
of 564 KHz, the secondary group is converted to the first secondary group 
in the 12 - 252 KHz range, and in this case, the fifth primary group is 
transmitted in the 12 - 252 KHz frequency range. Back conversion is accom- 
plished on receive. Provisions are made in the ShGU for the option of through- 
working of the secondary group in the 312 - 552 KHz spectrum, and the feeding 
of this spectrum to a KRL [radio relay link]. When individual equipment is 
lacking at the LATs [line equipment shop], a provision is made for the capa- 
bility of feeding the 84.14 KHz control frequency, as well as for isolating 
and inserting broadcast programs in the two 12-channel blocks; the ShGU allows 
for the insertion of the 411.84 KHz control frequency. 

The ShGU cabinet is designed for 1-4 V-60-E systems. 
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ShGNK. The carrier and control frequency generator cabinet, Intended for 
supplying the V-60-E terminal equipment with the carrier and control fre- 
quencies. Besides the generator equipment, also housed in the cabinet are 
a level meter and an oscilloscope. The generator equipment of the cabinet 
produces the following: 

The carrier frequencies of the channels . 12, 16 and 20 KHz 
The pregroup carrier frequencies  84, 96, 108, and 120 KHz 
The carrier frequencies of the inverse 

spectrum  252, 300, 348, 396 and 444 KHz 

Th\roups?!.!!??!??!"??.!'.^?.^^...  *20, 468, 516, 564 and 612 KHz 
The carrier frequency of the secondary 

The line control*frequencies  16, 112 and 248 KHz 
The control frequency of the secondary 

groups..  84.14 KHz 
The control frequency of the secondary 

groups   411.86 KHz 
The auxiliary frequency  496 KHz 

ShGNK cabinet is designed for providing the control and carrier frequencies 
for eight V-60-E systems. 

Note: The auxiliary frequency (496 KHz) was lacking in the ShGNK V-60-S 
equipment cabinet, while the control frequencies of the primary, and secondary 
groups (84.14 KHz and 411.86 KHz, respectively), were generated in the ShGU 
cabinet. For this reason, the generator equipment of the V-60-S system can- 
not drive the V-60-E systems. 

ShKP   The cabinets of channel convert rs, intended for channel and pre-group 
conversions so that in the transmit direction, 23 groups are formed from 60 
HF channels (300-3400 Hz) in a frequency range of 12.3 - 23.4 KHz by means 
of the 12, 16 and 20 KHz carrier frequencies. Each four pregroups, which _ 
are incorporated in one primary group, are converted by means of 84, 96, 108 
and 120 KHz carriers to the 60.6 - 107.7 KHz primary group frequency range. 
All tolled, five primary groups are generated in the cabinet. Back conversion 
is accomplished in the receive, direction. Also in the cabinet there is^a 
device for organizing a broadcast channel via built-in HF channels in a fre- 
quency range of 84 - 96 KHz (4, 5 and 6 HF channels).  In this case, it is 
necessary to take into account the fact that the cabinet has generator equip- 
ment at a frequency at 96 KHz and a switching carrier frequency of 108 KHz. 
The cabinet permits the insertion of the 84.14 KHz control frequency. Through 
working can be organized in the cabinet for three primary groups. 

The ShKP cabinet is designed for one V-60-E system. 

ShNCh. The low frequency equipment cabinet, which contains 60 modules with 
different systems and 60 modules with voice frequency ring receivers. 
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Besides this, there are generator and monitor-measurement modules in the 
cabinet.' The cabinet is designed for the connection of 60 channels. 

ShDP. The remote power supply cabinet is intended for providing remote 
electrical power for the NUP equipment of the V-60-E system via the phantom 
circuits of a balanced cable. The ShDP.cabinet contains eight operational 
remote power transmit panels (PDP) and one standby remote power transmission 
panel intended for test purposes. 

The PDP panel contains a voltage transformer, which converts the working 
voltage of 21.2 volts to the remote power supply voltage of 500 volts by 
means of an electronic chopping inverter, which converts DC to AC. There 
are three terminals in the upper part ShDP to each of which three PDP boards 
each are connected, or four PDP (working) boards each are connected to term- 
inals one and two. All three terminals are connected to the -24 volt power 
feeder. In the lower part of the ShDP there is a plugged socket to which 
the mains voltage is brought in. On the center panel of the ShDP there is 
a switch for switching the remote power supply voltage polarity. 

GSh-1. A headend rack for the distribution of the electrical power to the 
cabinets of the row of V-60-E racks. 

Located in the upper part of the GSh-1 are signal lamps, which provide infor- 
mation on faults in the cabinets of the row of V-60-E racks or concerning 
flucuations in the input voltages. Also located there are blocks with term- 
inals for bringing in the power buses, the fuses, and signal lights for each 
type of voltage. Located in the center of the cabinet is a panel with equip- 
ment for service communications (intraexchange, with a GTS-ATS)  [municipal 
automatic telephone exchange]. Located in the lower part of the GSh-1 are 
terminals for bringing in the ring and signal voltages, a signaling and 
service communications relays, and fuses. The power supply block, which 
operates from the AC mains, and which serves as the standby source of signal 
voltages, is located at the very bottom of the cabinet. 

GSh-2. A headend cabinet accessory, intended for setting up a row of V-60-E 
cabinets.  It is ordered where necessary. 

The Attended Intermediate Station 

ShVKO. Two cabinets, each for connecting into high or low level cables. 

ShLU-OUP. A cabinet of line amplifiers for an OUP, intended for compensating 
for the attenuation of an adjacent cable section, compensating for distortions, 
and automatic equalization of the transmit level. The cabinet is designed for 
four V-60-E systems. 

ShDP. Two cabinets, each for eight remote power circuits. 
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The V-60-E Unattended Intermediate Station 

Intended for amplifying and equalizing the line frequency spectrum of four 
60-channel V-60-E systems. Also housed in the cabinet are matching trans- 
former and remote power supply instruments, voice frequency service communi- 
cations channel amplifiers, and filters for protecting against the influence 
of electrified railroads, and electrical power transmission lines. Two 
cabinets are required for the complete multiplexing of a 4 X 4 cable: cab- 
inet No. 1 with the remote control, and cabinet No. 2 without remote control. 
For seasonal control based on the cable temperature, ground referenced AGC 
units are provided: three blocks of temperature transducers, one of which 
is intended for voice frequency channel AGC. There is also the option in 
the NUP of connecting in a telephone handset for service communications, for 
which there are plug-in sockets both inside and outside the NUP. There is 
a 275 KHz remote monitor generator, which is remotely switched form the OUP. 
The remote control unit, in addition to the generator, has a sensor for the 
timing pulses of notification signals. The second NUP cabinet is powered 

from the remote control block of the first NUP. 

A portable telephone handset for service communications. 

A selective level meter. 

A 3, 6 and 9 km phantom line (or trunk equalizer). 

Dimensions of the Cabinets 

UiBKO — 2600X600X225 MM.    ShVKO 
'  IL'Jiy-On — 2000X600X225 -MM.  ShLU-OP 

IIITHK — 2600X600X225 MM.    ShGNR 
JliKn — 2600X600X225 MM. ShKP 
itlfln — 2600X600X225 MM. ShDP 
rUI-1 — 2600X225X225 MM.  „GShsl 
rUJ-2 — 2600X225X225 MM. GSK-2    „._ 
ui;iy-oyn — 2600x000x225 -MM.   =>iu,u-uur 
Hyn V-60-E — 1400X520X250 MM.  NUP V-60-E 

Basic Data on the V-60-S Equipment 

The V-60-S equipment was supplied prior to 1967, and has now been modernized. 
In terms of its electrical characteristics, the V-60-S equipment is close to 

the K-60 equipment. 

The maximum length of a low frequency retransmission section: 

When the system operates without skewing [of the 
frequency response], and in the absence of an OUP 
with curvilinear AGC in the channel 250 - 300 km 
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When the system operates with skewing, and where 
the OUP closest to the OP [terminal station] has 
curvilinear AGC, and the multiplexed pairs are 
in different quads 1.000 - 1,200 km 

When multiplexing and multiquad and single quad 
cable with two systems in one quad (because of _ 
the absence of the inverse spectrum) No more than 700 Km 

Notes: 1. No provision is made in the V-60-S equipment for line AGC using 
control frequencies. A provision is made at the terminal station 
for only feeding three control frequencies (16, 112, and 248 KHz) 
into the line, but a provision is made for AGC using the 84.14 
control frequency for the primary groups. 

2. When designing a 60-channel system using the V-60-S equipment at 
the terminal stations, and domestic equipment at the intermediate 
stations, the data presented in Section 4.7 for the K-60 equipment 
is to be employed. 

The Equipment Complement of the V-60-S Equipment 

The V-60-S Terminal Station Supplied Prior to 1964: 

The ShNCh low frequency equipment cabinet with differential 
systems and ring receivers (for 30 channels) 2 units 

The ShKP cabinet of channel converters 1 unit 

The ShGU cabinet of primary group converters 1 »»nit 
The ShGNK generator equipment cabinet 1 *"»* 
The GSh-1 and GSh-2 head-end cabinets 2 units 
Open overhead channels ~ un" 
Intercabinet wiring (cable package) 1  unlt 

Note: The station was supplied as a complete set with head-end cabinets, open 
overhead channels and intercabinet wiring. 

The V-60-S Terminal Station Supplied after 1964 

Depending on the number of racks ordered, and the order for their placement 
in the line equipment shop rows, 16 different equipment complements of the 
V-60-S were produced: 

r"ii i"-"i 7 "iii fi' i - ü Y i i'f i M -2," u"ikii".' V f il:y!" iui rii k."*f iG-2- 
rilI-2. IUIIM-2. UMIM-I, LIIKH, Uiry, lUFIIK, riU-1; 
riii-2, luniK, mry. iüKri, liiHM-i. iiif-m-2. riu-2;- 
nu-2. iuniK. mry. IHKII. unm-2, IUHM-I, rui-i; 
nu-i. uniM. uiry, IIIKM. IUTHK, rm-2; : 

riu-2, mim. mry, uiKn. mniK, rui-i-, 
nu-i, mrHK, uiry, uiKn, 1111m. rin-2; 
iJU-2, iuniK, mry, uiKn. LUMM. rm-;; 
rL'i-i, mi-m-i. iiiiiM-2. uiKn, uiry, rm-2; 
nu-2, iiiiiM-2. lUHM-i. uiKn, mry, rui-i; 
ruj-i, mry. iui<n, IUHM-I, IIIHM-2, rm-2; 
rui-2, mry. uiKn. LUHH-2, UJHH-I. rm-i-, 
nu-i. mim, uiKn, iury, riu-2; 
nu-2. UJIIM, uiKn. mry, nu-i; 
nu-i, mry. iiJKn. LUIIM, rm-2-, 
nu-2, iury. uiKn. uiim, nu-i. 
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Notes: 1. Besides those indicated, other types of equipment complements 
were also supplied, in particular, individual bays. 

2. The input-switching equipment, the remote power supply equipment, 
service communications unit, etc., were of domestic production. 

3, The dimensions of the cabinets are the same as for the V-60-E system 
cabinets. 

Current Consumption of the V-60-S Terminal Equipment Supplied Prior to 1964 

Racks 

Low frequency cabinet for 30 channels, ShNCh 

Cabinet of channel converters, ShKP 

Cabinet of group converters, ShGU 

Generator equipment cabinet, ShGNK 

Head-end power distribution cabinet, GSh-1 

V-60-S terminal station (of 5 racks) 

220 volts AC 206 volts DC 
VA amps 

100 - 

100 . - 

300 1.4 

350 1.4 

170 - 

1,020 2.8 

Note: Since 1964, the manufacturing plant has produced the V-60-S equipment 
in a rack by rack equipment complement with the capability of powering 
the racks from the AC mains or from DC sources. 

Current Consumption of the V-60-S Terminal Equipment Supplied After 1964 

220 volts AC 21.2 volts DC 206 volts DC 
   VA;   amps        amps Racks 

ShNCh for 30 channels 
ShNCh for 60 channels 
ShKP 
ShGU 
ShGNK 

100 
100 - 200 
100 
300 
350 

3,5 
1 - 3.0 
1.8 

10.0 
10.0 

1.4 
1.4 

Weight V-60-S Equipment 

Equipment  

ShNCh for 60 channels 
ShKP 
ShGU (ShPP) 
ShGNK 

ShNCh for 60 channels 
Spare parts 

ShKP 
Spare parts 

ShGU for four systems 
Spare parts 

Weight, kg 

250 
280 
250 
300 

} The approximate weight of the 
racks is 300 - 400 kg (each) 
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[Approximate weight of the following racks is 300 - 400 kg (each)]: 

ShGNK 
Spare parts 

ShLU OP for four systems without the control frequency generator 
Spare parts 

ShLU OUP-2 for one system 
ShLU OUP-3 for one system 
ShVKO with the remote control equipment, four systems 
ShDP for eight remote power circuits 
ShLU NUP for four systems 
GSh-1 
GSh-2 
Cabinet of rectifiers 

_ J'l 

Figure 4.9.1. Exterior view of the terminal station of the V-60-E equipment. 
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Figure 4.9.2. Exterior view of the terminal station 
of the V-60-E equipment from the end 
face of the GSh head-end cabinet. 
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Figure 4.9.3. 

The placement of the equipment in the 
ShVKO cable entrance equipment cabinet 
of the V-60-E equipment 

Key: 

1. Signal light; 
2. 7*1  [?grounding terminal 1?]; 
3. z2; 
4. Connection panel; 
5. Cable boxes; 
6. Cable A; 
7. Cable B; 
8. Remote control; 
9. Switching panel; 

10. Line transformer, main pair 1; 
11. ZF-50 [?50 Hz suppression filter?]; 
12. Quad 1 of cable A; 
13. Phantom transformer; 
14. Line transformer, main pair 1; 
15. Quad 2; 
16. Quad 3; 
17. Line transformer; 
18. Quad 1 of cable B; 
19. Quad 4 of cable A; 
20. Quad 4 of cable B; 
21. Filter. 
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Figure 4.9.4. The V-60-S equipment complex. 

Key: 1. GSh^ [head-end cabinet 1]; 
2. ShNCh! [low frequency equipment cabinet 1]; 
3. ShNCh?; 
4. ShKP [channel converter rack]; 
5. ShPP [expansion unknown]; 
6. ShGNK [carrier and control frequency generator cabinet]; 
7,. GSh7 [head-end cabinet 2]. 

1 ! 1'-> 
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LUKQ0 N I 

3, 
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W.U. 
."*;*.<■   f.n.»." 

Conainoü 

■3I8S 
-^TtJISO 

33U 

Figure 4.9.5. The installation of the terminal station of the V-60-S and 
V-60-E equipment. 

Key: 1. [illegible - unknown type of cable installation]; 
2. Corner of the row; 
3. Head-end cabinet No. 1; 
4. Head-end cabinet No. 2. _ 



1    Kxab _  
■*■• öccy 

r 2. BIß      ~~1 

<J>-4—o        3, 
■V9—I O 

7 , <Äwcy   ,0 , 

—~.Kycun8« 

' K cnyK6.c8n3u, g 
~meneneiawe 

. KyCuJi 8" 

8, 

Figure 4.9.6. Schematic of the VKO [cable entrance equipment] of the 
V-60-E equipment. 

Key: 1. To the cable box; 
2. VKO; 
3. To the HF amplifier; 
4. To the remote power supply- 

equipment ; 

5. ZF-50 [?50 Hz suppression filter?]; 
6. To service communications and 

remote control; 
7. To the cable box; 
8. To the HF ampliifer(s); 

Y^uiBfO  v» 

Xfmr 

Pnc. IV.9.7. BaoK-cxeiia flHHefinux ycHJiHtejiefi lIJJiy-On annapaiypu V-60-E 

Figure 4.9.7. Block diagram of the line amplifiers of the ShLU-OP 
ligure       [terminal station line amplifier cabinet] of the V-60-E 

equipment. 

Key: 1. Corrective network; 
2. ZF-248 [248 KHz suppression filter]; 
3. ZF-112; 
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[Key to Figure 4.9.7, continued]; 

4. ZF-16 [16 KHz suppression filter]; 
5. Amplifier; 
6. ShLU-OP [Terminal station line amplifier cabinet]; 
7. Corrective network; 
8. Pad; 
9. Switcher; 

10. Amplifier; 
11. ShVKO [cabinet of cable entrance equipment]; 
12. To the ShGU [cabinet of group converters]; 
13. Flat type AGC; 
14. Slope type AGC; 
15. Control; 
16. 248 KHz; 
17. Flat type control; 
18. Slope type control; 
19. Curvilinear type control; 
20. Curvilinear AGC; 
21. Line equalizer; 
22. FVCh [high pass filter]; 
23. 112 KHz. 
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System 1 

BBodllbiC 2PSÖCHHU  11 11 Bßodtwe speöeHKU 

Figure 4.9.8. The placement of the equipment in the cabinet of line amplifiers 
of the V-60-E equipment. 
a) For a ShLU-OP terminal station; 
b) For a ShLU-OUP attended repeater station. 

Key: 1. K422 [channel 422 (module)]; 
2. Rectifiers I; 
3. K423; 
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[Key to Figure 4.9,8, continued]; 

4. V108 [expansion unknown]; 
5. Rectifiers II;  ' 
6. Control frequency generators; 
7. Signaling and measurement unit; 
8. Pr [abbreviation for either receive/receiver or conversion/converter]; 

9. System 1; 
10. System 2; 
11. Input terminal blocks; 
12. K409 - K417; 
13. K400 or K401; 
14. K407 or blank panel; 
15. K420 or K032. 

ShVKO 
ShLU-OUP 

WM-oyn 

ShVKO 
U1BK0 

Figure 4.9.9. Block diagram of the cabinet of line amplifiers, ShLU-OUP 
of the V-60-E equipment. 

Key: 1. ZF-275 [275 KHz suppression filter]; 
2. Amplifier; 
3. Corrective network; 
4. Flat type AGC; 
5. Slope type AGC; 

, 6. Flat control; 
7. Slope control; 
8. Curvilinear control; 
9. Control unit; 

10. Cosine corrective network; 
11. Pad; 
12. Line equalizer; 
13. HF filter. 
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For the V-120 system 
MitcucmsMbi i'-'20 
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Figure 4.9.10.    Block diagram of the cabinet of group devices,  ShGU, 
of the V-60-E equipment. 

Key:   1.  Preamplifier; 
2. K312 filter; 
3. Differential system; 
4. M [modulator]; 
5. PF [bandpass filter]; 
6. Amplifier; 
7. Modulator; 
8. Standby; 
9. Switcher; 

10. Transformer; 
11. Measurement frequency; 
12. Corrective network; 
13. ZF [suppression filter]; 
14. Control voltage; 
15. Switcher; 
16. D-552 filter. 
17. For the V-120 system. 

- 381 - 



2 *< 

I 
«5? 

1 
4. 
^ r 

4 5 I"? 

ft-1 

8.|« 

I 
3: 

9, 

10 IB 

BSodnbie epeöeHKu 

K387 | KSP3 A:?,W K390 

fJimejib 
6. KOHmpofibHbix 

u3nepsHULt 

K 
3li 

K 
360 jJ3\3Ci 

K   i < 
3Sf \33S 

I • 

1 
1 . 

KJ?5 K380 K377 n's K3SI \KS?i 

K3SU K3CS K37 ,  K3SS K367 

K368 K3S9 m K370 

K371 K372 K373 

7fl 
1 

n 
t 
IT/11 

1 
"/? T.IMA 
1   f\2 

Tf) 
3 

m 
if 5 

W naiit'Hb nm.iaHusi 
7. 

Key: 

1. Input terminal blocks; 
2. Secondary group 4; 
3. Secondary group 3; 
4. Control channel receiver; 
5. Switcher; 
6. Panel for monitor measurements; 
7. TA5 [expansion unknown]; 
8. Secondary group 2; 
9. Secondary group 1; 

10. Carrier frequency matching unit; 
11. Power supply panel. 

Figure 4.9.11. The placement 
of the equipment in the cabinet 
of group devices, ShGU, of the 
V-60-E equipment. 
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Key: 

1. Input terminal blocks; 
2. Primary group 1; 
3. Primary group 2; 
4. Primary group 3; 
5. PVU [intercom-callup unit]; 
6. Jackfield; 
7. Measurement unit; 
8. Primary group 4; 
9. Loop amplifier; 

10. Primary group 5; 
11. Power supply or current distribution 

block; 
12. Location for module testing. 

Figure 4.9.12. The placement of the 
equipment in the cabinet of channel 
converters, ShKP, of the V-60-E 
equipment. 
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Figure 4.9.13. Block diagram of the channel converter cabinet, ShKP, 
of the V-60-E equipment. 

Key: 1. Carrier frequency matching; 
2. Three channel through working (transmit); 
3. Broadcast channel (transmit); 
4. To the ShGU, -0.6 nepers; 
5. Transmit; 
6. Input, -1.5 nepers; 
7. To the ShNCh, receive; 
8. Output, +0.5 nepers; 
9. Channel converter; 

10. Group converter; 
11. Group amplifier; 
12. Broadcast channel (receive); 
13. Three-channel through-working (receive); 
14. Pad; 
15. LV (ogr) [line equalizer (?or limiter?)]; 
16. Amplifier; 
17. PF [bandpass filter]. 
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Figure A.9.14. Block diagram of the low frequency cabinet, ShNCh, 
of the V-60-E equipment. 

Key: 1. Signal wire; 
2. GTV [voice frequency ringing generator]; 
3. Pad, 0.4 Np; 
4. Variable pad; 
5. Corrective network; 
6. -0.8 Np (or -0.4 Np); 
7. Pad; 0.4 Np; 
8. Differential system; 
9. Balancing network; 

10. Corrective network; 
11. PTV [voice frequency ringing receiver]. 
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Figure 4.9.15. The placement of the 
equipment in the low frequency cabinet, 
ShNCh, of the V-60-E equipment. 
Key: 1. Input terminal blocks; 

2. Electrical power supply 
connection terminals; 

3. Blocks of modules 
4. Intercom-callup unit; 
5. Jack field; 
6. Power or current distribution 

block. 

Figure 4.9.16. The placement of the 
equipment in the cabinet of carrier 
and control frequency generators, ShGNK, 
of the V-60-E equipment. 
Key: 1. Input terminal blocks; 

2. Blocks for measurements, fuses 
and signaling; 

3. Blocks of modules; 
4. Power supply block. 
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60 KHz 
BOnu 

Operational JL. 
PnfiO'iiiii —JwU-te/i/f 

,sgK!u       Standby 

3±,MK3U 

Figure A.9.17. Block diagram of the cabinet of the carrier and control 
frequency generators, ShGNK, of the V-60-E equipment. 

5. 108 KHz narrow band filter; Key: 1. 960 KHz oscillator; 
2. Switcher; 
3. 12 KHz narrow band filter; 
A. Unknown type of frequency 

multiplier; 

6. 2A KHz narrow band filter; 
7. 8A.1A KHz oscillator; 
8. 5A0 KHz narrow band filter. 

I.   ,C,?*M6 mpedovuAn 

1 rRL«^ 
I i/ioxe/n   | 

i I   2o 

I 

HZ *        T   5 T    ?        9  .10    «P** ' 

Figure A.9.18. Block diagram of the remote power supply cabinet, ShDP, 
of the V-60-E equipment. 

A. Automatic switch; Key: 1. Remote power transmit panel; 
2. Connection panel; 
3. Master switch; 

5. F [?fliter?]; 
6. Vibrator inverter; 
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[Key to Figure 4.9.18, continued]: 

7. Transformer; 
8. Rectifier; 
9. Control; 

10. Meter; 
11. Changeover switch; 
12. Vesch. [?broadcast?]. 

4 §N 
=3 

1 

Si 

^ 

BFcdnbie zpefisHKu 

1   •,=. 

Ueiib 
.2. 

111 

,    UEPb /.'." 

Uenb A;? 

Usn> A'4 

<=3    •       •        •       C3 
Hansjib Sajtioiemm 

Ue 
6, 0' 3ep6) 

• tf« !)b H5 

Ue ,1b Nil 

lie lib N7 

8. tfff nb NS 

/fövm rwdx.'i>oveHU922Cl! 

Figure 4.9.19. The placement of the equipment in the remote power 
supply cabinet, ShDP, of the V-60-E equipment. 

Key: 1. Input terminal blocks; 
2. Circuit No. 1; 
3. Circuit No. 2; 
4. Remote power transmission 

blocks; 
5. Connection panel; 

6. Circuit No. 9 (standby); 
7. Remote power transmission blocks; 
8. Circuit No. 8; 
9. Panel for the connection of the 

220 volts AC. 
n3C = Fuse and signaling panel. 
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Figure 4.9.20. The head-end cabinet for electrical power distri- 
bution, GSh-1, of the V-60-E equipment. 

Key: 1. Signal light; 
2. Connection panel; 
3. Panel with fuses; 
4. Signal light for the 

fuse panel; 
5. Panel with changeover 

switches and fuses; 
6. Service communications 

panel; 
7. Distributor; 

8. Changeover switching panel; 
9. Multiposition switch; 

10. Circuit breakers; 
11. Module and alarm; 
12. Relay panels; 
13. Power supply block for the 

signal voltage. 
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Figure 4.9.21. The placement of the equipment in the cabinet of line amplifiers 
for an unattended repeater station, ShLU NUP, of the V-60-E 
equipment. 

Key: 1. 
2. 
3. 
4. 
5. 
6. 
7. 
8. 

9. 
10. 
11. 
12. 

13. 
14. 
15. 

Connection panel; 16. 
Connection panel; 17. 
Line transformer (V-90); 
Line transformer; 18. 
Line amplifier, pair 5; 19. 
Line transformer; 
Quad 1 of cable A; 20. 
Suppression filter and remote   21. 
power; 
Line amplifier, pair 2; 22. 
Line amplifier, pair 1; 23. 
Line transformer, V-90; 24. 
Suppression filter and remote 
power; 25. 
Line amplifier, pair 6; 26. 
Quad 3 of cable B; 
Quad 1 of cable B; 27. 

Line amplifier, pair 2; 
Voice frequency amplifier, 
cable quad 1; 
Remote control block; 
Voice frequency amplifier; cable 
quad 1; 
Voice frequency amplifier; 
Remote control panel power supply 
unit; 
Line amplifier, pair 3; 
Quad 2 of cable A; 
Voice frequency amplifier, cable 
quad 3; 
Measurement generator; 
Voice frequency amplifier, cable 
quad 4; 
Interconnection block;       ., 
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[Key to Figure 4.9.21, continued]: 

28. Voice frequency amplifier, cable quad 4; 
29. Line amplifier, pair 7; 
30. Quad 4 of cable A; 
31. Line amplifier, pair 8; 
32. Line amplifier, pair 4; 
33. Line amplifier, pair 3; 
34. Quad 2 of cable B; 
35. Line amplifier, pair 4; 
36. Quad 4 of cable B; 
37. Line amplifier, pair 7; 
38. Line amplifier, pair 8. 
39. Quad 3 of cable A. 

[Key to Figure 4.9.22 (page 392)]: 

1. Line transformer; 
2. ShVKO [cable entrance equipment cabinet]; 
3. Trunk equalizer; 
4. K-12 filter; 
5. Line equalizer; 
6. Control; 
7. Line amplifier; 
8. Pad; 
9. Transformer; 

10. Equalizer; 
.11. ShLU NUP [line amplifier cabinet of an unattended repeater]; 
12. Telephone set; 
13. Line transformer; 
14. To the temperature sensor; 
15. Measurement generator; 
16. D-8 filter; 
17. Phantom transformer; 
18. Equalizer; 
19. K-0.3 filter; 
20. Us. TS [TS (expansion unknown) amplifier]; 
21. Transformer; 
22. TM [?remote control?] transmit; 
23. TP [expansion unknown] receive; 
24. ZF-50 [50 Hz suppression filter]; 
25. Power supply 
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A.10. The KRR-M and KRR 30-Channel Transmission Systems 

Figures 4.10.1 - A.10.9 

Purpose 

The equipment is intended for the HF multiplexing of balanced cables on short 
range lines (junction lines between ATS's [automatic telephone exchanges] and 
MTS's [long distance telephone exchanges], junction lines on municipal and 
suburban telephone networks), and for the HF multiplexing of radio relay trunks 
over short distances. 

In the modernized equipment,the KRR-M, which has been series produced by in- 
dustry since 1966, the transceivers of the terminal stations have been improved, 
the remote power supply circuit board has been brought out of the SIG-1 racks 
[individual and group equipment racks], and changes have been introduced in 
the electrical circuitry of the terminal stations. The intermediate amplifier 
stations have not been modernized. Joint operation of the KRR-M equipment and 
the old series equipment (KRR) on the same circuit is not recommended. 

.# 
Note: "Kama" type equipment, based on the KRR, will be produced in the near 
future. * 

Type of Line 

A balanced, multipair spiral quad cable with copper cores 1.2 mm in diameter 
having cord-styroflex insulation (MKSB), as well as other brands of cable which 
have similar characteristics (which permit the utilization of KRR system equal- 
izers). Also, radio relay links of the R-60/120 type. 
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The Communications System 

Via cable pairs: single cable, two-band. Via radio relay links: a radio relay 
link trunk (equivalent to two pairs, located in different cables). 

Note: The use of equipment in a single-band, two cable system is permitted. 

The communications system is formed from the KRR-M (or KRR) equipment and 
the relay and switching equipment, designed around individual RSLU-M [long 
distance, multiplex matching line connector relay complex] bays, in which 
the differential systems are also housed. 

The RSLU-M bays are not included in the KRR-M (or KRR) equipment complement, 
and are ordered separately. 

Electrical Characteristics 

The line frequency spectrum: 

Via a cable pair for the case of a single 12 - 248 KHz (A - B) 
cable two-band system 312 - 548 KHz (B - A) 

Via radio relay links or cable pairs for the case   12 - 248 KHz and 
of a two-cable, single band system 312 - 548 KHz in both 

transmit directions 

The number of channels which can be organized: 

Via a cable pair for the case of a single 30 channels via one pair. 
cable, two-band system By means of supplemental 

equipment racks (SIG-30), 
it is possible to organ- 
ize 60, 90 and 120 chan- 
nels via 2, 3 and 4 pairs 
respectively. 

Via radio relay links or cable pairs for the case   60 channels 
of a two-cable, single band system 

In this case, two complexes are combined at the terminal stations: the SIG-1A 
and SIG-30B, or the SIG-1B and the SIG-30A (a radio relay link trunk is equi- 
valent to two cable pairs, located in different cables). 

Maximum communications range via MKS cable 80 km 

Number of repeater sections 6 

The length of a repeater section via MKS cable: 

Average 13 km 
Minimum 5.5 km 

The residual channel attenuation 0.4 Np or 0.8 Np 

The effective transmitted bandwidth 300 - 3,400 Hz 
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The nominal relative level in the four-wire section 
of the channel: 

At the input 
At the output 

The nominal relative transmission level at the output 
of the group amplifier when working through a cable 

Input impedance of the equipment (terminal and 
intermediate) from the: 

Line end 

Exchange end 

The input and output impedance of the group channel 
units of the terminal and intermediate equipment 

The psophometric noise voltage of a channel at a 
point with a measurement level of + 0.5 Np 

Gain control of the group channels 

The control range of the low frequency amplifier 
(the demodulator amplifier) 

The amplification of the group channels at the 
center frequency: 

Maximum 
Minimum 

(for the KRR equipment, the amplification amounts to 
Np to 6.9 Np at a frequency of 552 KHz, and from 1.5 
of 252 KHz). 

The call-up system via the HF cahnnels 

- 1.5 Np 
+ 0.5 Np 

- 0.25 Np (at the upper 
transmitted frequency 
of the band). 

160 ohms for the case 
of a balanced circuit. 
The reflection factor is 
no more than 0.20 (for 
the KRR-0.18). 

600 ohms. The reflec- 
tion factor is no more 
than 0.2 (for the 
KRR-0.3). 

75 ohms for the case 
of an unbalanced cir- 
cuit. 

Uiv for 70% of the 
channels; 
4 1.3 mv for 30% of the 
channels 

In steps of 0.5 Np each. 
Continuously in the 
feedback circuit by 
0.35 Np. 

No less than +0.5 Np. 

from 6.15 to 6.3 Np 
from 5.3 to 5.45 Np 

the following: from 2.0 
to 4.7 Np at a frequency 

Voice frequency ringing 
at 3,800 Hz with a level 
0.4 - 0.8 Np lower than 
the speech channel level. 

The system for service communications between exchanges 
Between terminal exchanges 
Between all exchanges 

via the HF channel; 
via phantom circuit 
voice frequency channels. 
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The line equalizers for correcting the amplitude-frequency distortion have 
an attenuation at the maximum frequency of no more than 0.05 Np. 

The synchronization channel for the equipment operates at 8 KHz (a terminal 
station can operate from the sync frequency transmitted by station A). 

Climatic Operational Conditions 

The equipment operates at a temperature of from +10 to + 35° C, and a rela- 
tive humidity of up to 85%, as well as when the temperature is + 40° C and 
the relative humidity is 65%. 

Electrical Power Supply 

Voltages: 

The SIG-1, SIG-30, SIG-1M and SIG-30M 
terminal stations 

The SPU-2M intermediate station ampli- 
fiers using lower power 

The SPU-2D intermediate amplifier 
stations with remote power 

The RSLU-M bays 

The AC mains at 220/380 volts with 
fluctuations of +8% and -17%. The 
voltage is regulated by the S-0.9 
regulator (for the KRR equipment, 
using the AC mains at 127/220 volts). 
DC voltage at 60 volts with fluctua- 
tions of +4 volts and -2 volts to 
power the static relays and the PSU 
circuits. Also, 60 volts or 24 volts 
DC for the signaling circuits. 

The AC mains at 220/380 volts, or 
direct current at 160 volts. 

Remote DC power at 160 volts when 
240 - 270 volts is fed into the line. 
The DP [remote power] receiving board 
feeds both SPU-2D amplifiers, connec- 
ted in series. 

60 volts DC 

Current and Power Consumption 

Key: 

OGopyaoBaiiHC 
Equipment  

1. Annaprnypa KPP-M 
CHP-1M  
Clir-30M  

2o Annap.iTypa KPP 
ciir-i  
CMr-30  

■*• Ann.'ipaTvpa   KPP-M   H 
KPP 

cny-2M  
cny-2Ä     

"}27/220 v 
127/220 a. am 

watts 

210/380 v 
210,330 o, am 

watts  

600 
60 

570 
70 

110 

«160 a, a 
160v.al- 60 v.  a. 

0,35    ,4v 
o,35 an W 

=60 a, a 

0,35 SIG-1* 
°-2 SIG-3()M 

0,35 SIG-1 ] 
0.2 SIG-3$ 

t 

. — SPU-2f 
— SPU-2B 

1. KRR-M equipment; 2. KRR equipment; 
4. 0.35 amps, remote power. 

3. KRR-M and KRR equipment 
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The Equipment Complement 

The Terminal Station 

SIG-1M (SIG-1). The individual and group equipment rack for transmission in 
a frequency spectrum of 12 - 248 KHz (SIG-1A) or in a spectrum of 312 - 548 
KHz (SIG-1B). Housed in the rack are: the individual equipment (transceivers) 
for 30 channels; the group equipment for 30 channels with the line transformer 
and protection unit; the oscillator equipment for 120 channels; a board of 
30 static relays (the remaining three boards are also installed in the SIG-1M, 
but are supplied with the SIG-30 racks). 

Notes: 1. Added to the SIG-1 rack is an S-0.9 AC regulator, which is mounted 
outside the rack in a special chassis; 

2. The SIG-1 rack provides four 30-cahnnel systems with carrier fre- 
quencies, i.e. 120 channels; 

3. The remaining generator blocks have a 100% back-up; 
4. The remote power transmit board is installed in the VKS rack or 

a special support. 

The SIG-30M (or SIG-30). The individual and group equipment racks for in- 
creasing the capacity of the SIG-1M (or SIG-1) rack. Housed in the rack are 
the following: the individual equipment for 30 channels; the group equipment 
for 30 channels. 

The SIG-30M (SIG-30) rack operates only in conjunction with the SIG-1M (or 
SIG-1) rack, since located in the latter is the common oscillator equipment. 
Depending on the transmission route (A or B), the racks are subdivided into: 
the SIG-30MA (or SIG-30A), and the SIG-30MB (or SIG-30B). 

Note: The board of static relays for 30 channels supplied with the rack is 
installed in the SIG-1 rack. 

The RSLU-M. Bays with differential systems, pads and relays, for matching 
the circuits of automatic and long distance telephone exchange instruments 
to the KRR-M (or KRR) equipment circuits. Housed in the bays are 20 of any 
junction line complexes (outgoing or incoming). 

Intermediate Amplifier Stations 

The SPU-2M. An intermediate amplifier station with a local power supply. 
The stations is designed for two systems (two two-way repeaters). The stations 
can be mounted one on the other (up to four units). 

The SPD-2D [sic]. An intermediate amplifier station, remotely powered from 
terminal stations.  It differs from the SPU-2M station in that in place of 
the local power supply board, installed in the SPU-2D is a remote power re- 
ception board. 

Note: The plant supplies the following on special order: 

a) Frames for mounting the SPU in an NUP [unattended repeater amplifier station] 
in accordance with drawing RT4 137.005; 
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b) A support for the SIG-30M (to increase the overall height up to 2,600 mm), 
where two SIG-30M's are present, in accordance with drawing RT4 136.004; 

c) A support for the SPU (to increase the overall height up 2,600 mm) when 
installing four SPU's, as well as for the remote power transmission board, 
when the latter is installed separately at repeater amplifier points, m 
accordance with drawing RT 136.001; 

d) A support having the dimensions of the SPU, to increase the height up to 
2,600 mm (installed in place of the SPU complex) in accordance with drawing 

RT4 136.002; 

e) A frame for mounting the SPU-2M in an OUP [attended repeater amplifier 
' station] in accordance with drawing RT4 137.006 

Structural Design 

The SIG-1. Mounted on a chassis of formed sheet steel. The blocks are in- 
stalled on shelves (pans), in which the equipment assemblies are placed. The 
rack mounting is positioned in the interior part of the frame. The rack di- 
mensions are 2,600 x 644 x 250 mm (with the protruding parts of the rack being 

280 mm deep). 

The SIG-30. Installed on the same principle as the SIG-1, on one chassis. 
Three SIG-30 complexes can be stacked on top of each other up to the overall 
height of 2,600 mm. For a smaller number of SIG-30 complexes, cabinet sup- 
ports, similar to the SIG-30 complexes in size, can be employed. Dimensions: 

863 x 644 x 250 mm. 

The SPU-2D and SPU-2M. Installed on the same principle as the SIG-1 racks. 
The structural design of the racks provides for the capability of stacking 
them together up to an overall height of 2,600 mm with up to four units (with 
a 188 mm support). The dimensions of the SPU-2D or SPU-2M rack are 603 x 

644 x 250 mm. 

The RSLU and RSLUM. Dimensions: 2,365 x 381 x 200 mm 

Cost and Weight: 

Equipment 

SIG-1M 
SIG-30M 
SPU-2M 
SPU-2D 
DP [remote power] board 
SIG-1 
SIG-30 
Frame RT4.137.005 
Support RT4.136.004 . 
Support RT4.136.001 
Support RT4.136.002 
Frame RT4.137.006  

Weight,   kg 

400 
115 
80 
80 
22 

328 
115 

50 
32 
9.5 

25 
60 

Cost,   rubles 

5,939 
4,098 

923 
915 
106 

5,500 
3,300 

5 
39 
31 
50 
36 
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HUGHES 

Figure 4.10.1. 

External view of the SPU-2D 
intermediate amplifiers of the 
KRR equipment. 

-fa**»;*** &&\?&i%M£ä^Z^&^*tö&- 

Figure 4.10.2. External view of the     Figure 4.10.3. External view of the 
terminal station of the KRR-M equipment,  intermediate station of the KRR 

equipment. 
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Figure 4.10.4. 

The placement of the equipment in the 
individual and group equipment rack, the 
SIG-1MA, of the KRR equipment (in the 
SIG-1MB rack, blocks 2, 19 and 6 are 
replaced by blocks 8, 3 and 7 respectively). 

Key: 1. Static relay board; 
2. [word lost in poor copy] converters; 
3. Block No. 2, FD-252 atr; 
4. Block No. 4, FDK-280 [280 KHz 

rejection filter]; 
5. Block 23, power; 
6. Block 10; 
7. Protection and signaling; 
8. 560 KHz amplifier; 
9. [7FNP-8?] transformers; 

10. Harmonic generator 
11. 3.8 KHz oscillator; 
12. 360 KHz Ds Us ['differential system 

- amplifier]; 
13. KCh generator equipment [monitor 

frequency oscillator for AGC system]; 
14. Output transformer, even and odd 

[harmonics]; 
15. Individual carrier frequency oscil- 

lators; 
16. TF NCh [?Telephony Low frequency?]; 
17. Generator equipment power supply. 
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Figure 4.10.5. 

The placement of equipment in the 
SPU-2M and SPU-2D intermediate 
amplifier rack of the KRR equipment. 

Key: 

A. LTr [line transformer]; 
B. 312 - 252 KHz equalizing network 

and group amplifier; 
C. 312 - 552 KHz equalizing network 

and group amplifier. 
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Figure 4.10.6. Block diagram of the SIG-1MA terminal station of the 
KRR-M equipment. 

Key: 1. Input transformer; 
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[Key to Figure 4.10.6, continued]: 

2. To the RSLU [multiplex matching line connector relay complex]; 
3. Output transformer; 
4. D-3.4 [0 - 3.4 KHz low pass filter]; 
5. UNCh [low frequency amplifier]; 
6. Demodulator; 
7. PF [bandpass filter]; 
8. FK-1 [channel filter 1]; 
9. DS-1 [differential system 1]; 

10. Line transformer; 
11. Line; 
12. Group amplifier; 
13. M [?modulator?]; 
14. Us [amplifier]; 
15. VUs [?secondary amplifier?]; 
16. D-252 [252 KHz low pass filter]; 
17. VK [equalizing network]; 
K-280 [280 KHz high pass filter]. 
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Figure 4.10.7. Block-diagram of the SIG-1MB terminal station of 
the KRR-M equipment. 

Key: 1. K-280 [280 KHz high pass filter]; 
2. GUs [group amplifier]; 

-  3. VUs [?secondary amplifier?]; 
4. Modulator; 
5. FK-2 [channel filter 2]; 
6. DS-1 [differential system 1]; 
7. D-3.4 [0 - 3.4 KHz low pass filter]; 
8. Input transformer; 
9. To the RSL [line connector relay] bays; 

10. DM [?demodulator?]; 
11. Low frequency amplifier; 
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[Key to Figure 4.10.7]: 

12. Output transformer; 
13. D-280 [280 KHz low pass filter]; 
14. Equalizing network; 
15. VU; 
16. DM; 
17. 3.8 KHz bandpass filter. 
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Figure 4.10.8. The placement of the equipment in the SPU-2M or 
SPU-2D intermediate amplifier rack of the KRR 
equipment; 

Key: 1. Line transformer; . 
2. Filters; K-280 high pass filter and D-280 low pass filter;  * 
3. Line transformer; 
4. 12 - 252 KHz group amplifier and 12 - 252 KHz equalizing network; 
5. K-280 and D-280 filters; 
6. 312 - 552 KHz group amplifier and 312 - 552 KHz equalizing net- 

work; 

- 403 - 



■tfteO -5,20/75   4^75    '-SStlS    -fi(//73   -Otfa1'«9 -««/«a 
j    ^J      ,—.IäIä! f    I 

Line | 

1, 

'äL 

2. 3,   S-57SKP,A280 
4*     1. 

JC&.   ^ öwu   8 KHz 

Tr 

5.     6.   7 

f> I   C71  HÜT1 

\H-zao\ryc-R\ 

8. 
S'ljimur 

lirEr 
\BHe-tt\H-2d0\ 

Line 

0f,0ltS0-Q^5 tUSfa -6.P5 -Vfis S.6/TS,r^75 -7J5/75 7,3/iSO 

Figure 4.10.9. Block diagram of the SPU-2M or SPU-2D 
intermediate station of the KRR equipment, 

Key: 1. D-280 low pass filter; 
2. Equalizing network 1; 
3. Pad, a - 0.5; 
4. Line amplifier 1, S = 5.7 Np; 
5. Group amplifier 2, S = 5.75 Np; 
6. Pad, a = 0; 
7. Equalizing network, a « 0.5; 
8. ['secondary? amplifier 2, S - 1.8 Np; 
K-280 = 280 KHz high pass filter. 

[Continued in Part II] 
8225 
CSO: 8344/1157 
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